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[57] ABSTRACT 

The present invention relates to a pharmaceutical luteiniZing 
hormone releasing hormone agonist in combination With a 
luteiniZing hormone releasing hormone antagonist. By using 
a luteiniZing hormone releasing hormone agonist and a 
luteiniZing hormone releasing hormone antagonist in 
combination, the transient exacerbation With elevation of 
serum testosterone and estrogen oWing to the pituitary 
gonadotropic action (acute action) manifested immediately 
following an initial dose of the luteiniZing hormone releas 
ing hormone agonist can be successfully obviated. 

22 Claims, No Drawings 
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COMBINED USE OF GNRH AGONIST AND 
ANTAGONIST 

This application is a §371 application of PCT/JP97/ 
01459, ?led Apr. 25, 1997. 

TECHNICAL FIELD 

1. Background of the Invention 
The present invention relates to a pharmaceutical com 

prising a compound having luteiniZing hormone releasing 
hormone activity in combination With a nonpeptide com 
pound having luteiniZing hormone releasing hormone 
antagoniZing activity. 

2. Background Art 
Superactive peptide analogs of luteiniZing hormone 

releasing hormone (hereinafter referred to sometimes as 
LH-RH) Which is one of the hormones originating from the 
hypothalamus [Schally, A. V. et al., J. Biological Chemistry, 
246, 7230—7236, 1971 and Burgus, R. et al., Proc. Natl. 
Acad. Sci. USA, 69, 278—282, 1972] are superagonists or 
agonists of LH-RH receptors and, if administered 
repeatedly, suppress the production and release of luteiniZ 
ing hormone releasing hormone in the hypophysis to Weaken 
the responsiveness of the testes and ovaries to luteiniZing 
hormone releasing hormone and consequently reduce the 
secretion of testosterone and estrogen. It is, therefore, knoWn 
that these compounds exhibit antitumor activity in cancers 
dependent on such hormones, for eXample carcinoma of the 
prostate, and actually they have been put to use clinically. 
These compounds are also used broadly as therapeutic drugs 
for endometriosis, hystereoma, and precocious puberty. 

Reports are available on the combined use of a peptide 
LH-RH (super)agonist and a peptide LH-RH antagonist but 
there has been no report about the use of a nonpeptide 
LH-RH antagonist in combination With an LH-RH super 
agonist or agonist. 

Since the above-mentioned peptide hormone analogs are 
either superagonists or agonists, they have been found to 
cause a transient eXacervation (?are) of illness With eleva 
tion of serum testosterone and estrogen as the result of a 
pituitary-gonadotropic action (acute action) manifested 
immediately folloWing initial dosing. In fact, it takes about 
2—3 Weeks for such a peptide superagonist or agonist to 
shoW a steady effect and, therefore, establishment of a 
prophylactic modality for preventing the progression and 
exacerbation of illness during this intervening period is a 
major goal of research. 

Furthermore, in order that the action of such a peptide or 
nonpeptide (super)agonist may be ampli?ed, the advent of a 
nonpeptide LH-RH antagonist compound that may be 
administered orally is being aWaited. 

3. Disclosure of Invention 
The inventors of the present invention, taking into 

account the fact that thieno[2,3-b]pyridine derivatives and 
thieno[2,3-d]pyrimidine derivatives, both of Which have 
eXcellent LH-RH antagoniZing activity, can be administered 
orally and speculating that said superagonists or agonists 
might be safely administered if their effect be carefully 
modulated by controlling the dosage and administration 
interval, did much research and have completed the present 
invention. 

SUMMARY OF THE INVENTION 

The present invention relates to: 
(1) a pharmaceutical comprising a compound having 

luteiniZing hormone releasing hormone activity in 
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2 
combination With a nonpeptide compound having 
luteiniZing hormone releasing hormone antagoniZing 
activity, 

(2) the pharmaceutical according to (1), Wherein the 
compound having luteiniZing hormone releasing hor 
mone activity is a peptide compound, 

(3) the pharmaceutical according to (2), Wherein the 
peptide compound is a natural hormone or an analog 
thereof, 

(4) the pharmaceutical according to (2), Wherein the 
peptide compound is a polypeptide of the formula: 

Wherein R1 is His, Tyr, Trp or p-NH2—Phe; R2 is Tyr 
or Phe; R3 is Gly or a D-amino acid residue Which may 
optionally be substituted; R4 is Leu, Ile, or Nle; R5 is 
a group of the formula: Gly-NH—R6 Wherein R6 is a 
hydrogen or an optionally substituted alkyl group, or a 
group of the formula: NH—R6‘ Wherein R6‘ is a 
hydrogen, an alkyl group Which may optionally be 
substituted With amino or hydroXy or ureido, 

(5) the pharmaceutical according to (2), Wherein the 
peptide compound is a compound selected from the 
group consisting of leuprorelin, gohadorelin, buserelin, 
triptorelin, goserelin, nafarelin, histrelin, deslorelin, 
meterelin, and recirelin, 

(6) the pharmaceutical according to (1), Wherein the 
compound having luteiniZing hormone releasing hor 
mone activity is in a controlled release dosage form, 

(7) the pharmaceutical according to (6), Wherein the 
controlled release dosage form is microcapsules, 

(8) the pharmaceutical according to (6), Wherein the 
controlled release dosage form is a transnasal drug 
delivery system or an implant, 

(9) the pharmaceutical according to (1), Wherein the 
nonpeptide compound is a condensed cyclic compound 
containing at least a condensed bicyclic structure of an 
optionally substituted homo or hetero 5- to 
7-membered ring With an optionally substituted homo 
or hetero 5- to 7-membered ring, or a salt thereof, 

(10) the pharmaceutical according to (9), Wherein the 
condensed cyclic compound is represented by the for 
mula: 

615) 
wherein ring W stands for an optionally substituted 
homo or hetero 5- to 7-membered cyclic group, and 
ring Y stands for an optionally substituted homo or 
hetero 5- to 7-membered cyclic group, 

(11) the pharmaceutical according to (10), Wherein ring W 
is a group represented by the formula: 

R13 

R23 5 

wherein each of R1“ and R2“ stand for a hydrogen atom 
or a group bonded through a carbon atom, a nitrogen 
atom, an oXygen atom or a sulfur atom, 
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(12) the pharmaceutical according to (10), wherein ring W 
is a group represented by the formula: 

R33 

Wherein each of R3“, R4“, R5“ and R6“ stand for a 
hydrogen atom or a group bonded through a carbon 
atom, a nitrogen atom, an oxygen atom or a sulfur 
atom, 

(13) the pharmaceutical according to (10), Wherein ring Y 
is any one of the groups represented by the formulas: 

Wherein R7“ independently stands for a hydrogen atom 
or a group bonded through a carbon atom, a nitrogen 
atom, an oXygen atom or a sulfur atom; R11“ and R12“ 
independently stand for a hydrogen atom or an option 
ally substituted hydrocarbon residue; and 0 denotes an 
integer of 1 to 2, 
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(14) the pharmaceutical according to (10), Wherein ring Y 

is a group represented by the formula: 

0 

2 
N 

Rllb 

Wherein R417 independently stands for a hydrogen atom 
or a group bonded through a carbon atom, a nitrogen 
atom, an oxygen atom or a sulfur atom; Rub stands for 
an optionally substituted hydrocarbon residue; and 0 
denotes an integer of 1 to 2; or a group represented by 
the formula: 

0 

1 N O 

Rllc 

Wherein each of R11C and R1217 independently stand for 
a hydrogen atom or an optionally substituted hydrocar 
bon residue, 

(15) the pharmaceutical according to (9), Wherein the 
condensed cyclic compound is a compound of the 
formula: 

(X) 

(Crone 

Wherein 

R16 and R26 are independently a hydrogen atom or a 
group bonded through a carbon atom, a nitrogen 
atom, an oXygen atom or a sulfur atom, 

R36 is an optionally substituted homo- or hetero-cyclic 
ring, 

R46 is a hydrogen atom, a group bonded through a 
carbon atom, a nitrogen atom, an oxygen atom or a 
sulfur atom or an optionally substituted heterocyclic 
group, 

R56 is a hydrogen atom or a group bonded through a 
carbon atom, 

n is an integer of 0 to 3; 
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a compound of the formula: 

(XX) 
0 

R 

l l N/ 
R4f s N/Ko 

ILlf 
wherein R1f is (1) a hydrogen atom, (2) a group bonded 
through a carbon atom or (3) a group of the formula: 

Wherein 
Rlf is a group bonded through a carbon atom or an 

optionally substituted homo- or hetero-cyclic group 
and n is an integer of 0 to 3, 

R2f is a hydrogen atom or a group bonded through a 
carbon atom, 

R3f and R4f are independently a group bonded through 
a carbon atom; or a compound of the formula: 

(XXX) 

Rilg (CH2)11 Rsg 

Wherein Rlg, Rzg, R38, R48, R?g and R7g independently 
stand for a hydrogen atom or a group bonded through 
a carbon atom, a nitrogen atom, an oXygen atom or a 
sulfur atom, Rsg is a group bonded through a carbon 
atom or an optionally substituted homo- or hetero 
cyclic ring, n is an integer of 0 to 3, With the proviso 
that all of the groups Rzg, R38, R48, R?g and R7g are not 
a hydrogen atom simultaneously, 

(16) the pharmaceutical according to (9), Wherein the 
condensed cyclic compound is a compound represented 
by the formula: 

__ R153 

(CH ) / o 
| 2 “ \ / 

Wherein R13“ stands for 1 to 5 substituents and inde 
pendently stands for a hydrogen atom, an alkyl group, 
an alkoXy group, a halogen atom or an alkanoylamino 
group; R14“ stands for a hydrogen atom or an alkyl 
group; R15“ stands for 1 to 5 substituents and indepen 
dently stands for a hydrogen atom, a halogen atom, an 
alkyl group, an alkoXy group or an alkylthio group; 
R16“ stands for 1 to 5 substituents and independently 
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6 
stands for a hydrogen atom, an alkyl group, a halogen 
atom or an alkoXy group; R17“ stands for one or tWo 
substituents and independently stands for an optionally 
esteri?ed or amidated carboXyl group, an alkylcarbonyl 
group, an arylcarbonyl group or an optionally substi 
tuted alkyl group; and each of v, t and u denote an 
integer of 0 to 3, 

(17) the pharmaceutical according to (9), Wherein the 
condensed cyclic compound is a compound represented 
by the formula: 

RlSb 

Wherein R1317 stands for 1 to 3 substituents and inde 
pendently stands for a hydrogen atom, a Cli6 alkoXy 
group or a C1 ?g alkanoylamino group, R1417 stands for 
a hydrogen atom or a Cli6 alkyl group, R15 b stands for 
1 to 3 substituents and independently stands for a 
hydrogen atom or a halogen atom, R1617 stands for 1 to 
3 substituents and independently stands for a hydrogen 
atom, a halogen atom or a Cli6 alkoXy group, R1717 
stands for 1 to 2 substituents and independently stands 
for a carboXyl group Which may optionally be esteri?ed 
or amidated or a Cli6 alkylcarbonyl group, and each of 
v‘, t‘ and u‘ denote an integer of 1 to 3, 

(18) the pharmaceutical according to (1), Wherein the 
nonpeptide compound having luteiniZing hormone 
releasing hormone antagoniZing activity is 4,7 
dihydro-3-(N-methyl-N-benZylaminomethyl)-7-(2 
methoXybenZyl)-2-(4-methoXyphenyl)-4-oXo-thieno[2, 
3-b]pyridine-5-carboXylic acid ethyl ester or its salt, 

(19) the pharmaceutical according to (1), Wherein the 
nonpeptide compound having luteiniZing hormone 
releasing hormone antagoniZing activity is 2-(4 
acetylaminophenyl)-4,7-dihydro-3-(N-methyl-N 
benZylaminomethyl)-7-(2-methoXybenZyl)-4-oXo 
thieno[2,3-b]pyridine-5-carboXylic acid ethyl ester or 
its salt, 

(20) the pharmaceutical according to (1), Wherein the 
nonpeptide compound having luteiniZing hormone 
releasing hormone antagoniZing activity is 5 -n-butyryl 
4,7-dihydro-3-(N-methyl-N-benZylaminomethyl)-7 
(2-?uorobenZyl)-2-(4-methoXyphenyl)-4-oXo-thieno 
[2,3-b]pyridine or its salt, 

(21) the pharmaceutical according to (1), Wherein the 
nonpeptide compound having luteiniZing hormone 
releasing hormone antagoniZing activity is 5-benZoyl 
4,7-dihydro-3-(N-methyl-N-benZylaminomethyl)-7 
(2-?uorobenZyl)-2-(4-methoXyphenyl)-4-oXo-thieno 
[2,3-b]pyridine or its salt, 

(22) the pharmaceutical according to (1), Wherein the 
nonpeptide compound having luteiniZing hormone 
releasing hormone antagoniZing activity is 7-(2,6 
di?uorobenZyl)-4,7-dihydro-3-(N-methyl-N 
benZylaminomethyl)-2-(4-isobutyrylaminophenyl)-5 
isobutyryl-4-oXo-thieno[2,3-b]pyridine or its salt, 
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(23) the pharmaceutical according to (1), wherein the 
nonpeptide compound having luteiniZing hormone 
releasing hormone antagonizing activity is 7-(2,6 
di?uorobenZyl)-4,7-dihydro-3-(N-methyl-N 
benZylaminomethyl)-5 -isobutyryl-2-(4 
propionylaminophenyl)-4-oXo-thieno[2,3-b]pyridine 
or its salt, 

(24) the pharmaceutical according to (1), Wherein the 
nonpeptide compound having luteiniZing hormone 
releasing hormone antagoniZing activity is 5 -benZoyl 
7-(2,6-di?uorobenZyl)-4,7-dihydro-3-(N-methyl-N 
benZylaminomethyl)-2-(4-isobutyrylaminophenyl)-4 
oXo-thieno[2,3-b]pyridine or its salt, 

(25) the pharmaceutical according to (1), Wherein the 
nonpeptide compound having luteiniZing hormone 
releasing hormone antagoniZing activity is 3-(N 
benZyl-N-methylaminomethyl)-4,7-dihydro-2-(4 
allyloXyphenyl)-5-isobutyryl-7-(2,6-di?uorobenZyl) 
4-oXothieno[2,3-b]pyridine or its salt, 

(26) the pharmaceutical according to (1), Wherein the 
nonpeptide compound having luteiniZing hormone 
releasing hormone antagoniZing activity is isopropyl 
[3-(N-benZyl-N-methylaminomethyl)-2-(4 
isobutyrylaminophenyl)-4-oXo -7-(2,6-di?uorobenZyl) 
thieno[2,3-b]pyridine-5-carboXylate] or its salt, 

(27) the pharmaceutical according to (1), Wherein the 
nonpeptide compound having luteiniZing hormone 
releasing hormone antagoniZing activity is isopropyl 
[3-(N-benZyl-N-methylaminomethyl)-2-(4 
isobutyrylaminophenyl)-4-oXo-7-(2,6-di?uorobenZyl) 
6-methylthieno[2,3-b]pyridine-5-carboXylate] or its 
salt, 

(28) the pharmaceutical according to (1), Wherein the 
nonpeptide compound having luteiniZing hormone 
releasing hormone antagoniZing activity is isopropyl 
[3-(N-benZyl-N-methylaminomethyl)-2-(4 
allyloXyphenyl)-4-oXo-6-methyl-7-(2,6 
di?uorobenZyl)thieno[2,3b]pyridine-5-carboXylate] or 
its salt, 

(29) a pharmaceutical kit for prevention or treatment of 
seX hormone-dependent diseases Which comprises a 
compound having luteiniZing hormone releasing hor 
mone activity in combination With a nonpeptide com 
pound having luteiniZing hormone releasing hormone 
antagoniZing activity, 

(30) the pharmaceutical kit according to (29), comprising 
a compound having luteiniZing hormone releasing hor 
mone activity in a non-oral dosage form in combination 
With a nonpeptide compound having luteiniZing hor 
mone releasing hormone antagoniZing activity in an 
oral dosage form, 

(31) use of a nonpeptide compound having luteiniZing 
hormone releasing hormone antagoniZing activity for 
reducing the ?are phenomenon folloWing administra 
tion of a compound having luteiniZing hormone releas 
ing hormone activity, and 

(32) use of a nonpeptide compound having luteiniZing 
hormone releasing hormone antagoniZing activity for 
amplifying the action of a compound having luteiniZing 
hormone releasing hormone activity, and 

(33) a method for preventing or treating a seX hormone 
dependent disease in a mammal, Which comprises 
administering to said mammal a compound having 
luteiniZing hormone releasing hormone activity in 
combination With a nonpeptide compound having 
luteiniZing hormone releasing hormone antagoniZing 
activity. 
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8 
DETAILED DESCRIPTION OF THE 

INVENTION 

Best Mode for Carrying Out the Invention 

The compound having LH-RH activity may be each of a 
peptide compound or a nonpeptide compound, including any 
and all compounds having such activity. 
The peptide compound having LH-RH activity includes 

the natural hormone, ie a polypeptide of the folloWing 
formula (I) Wherein R1=His, R2=Tyr, R3=Gly, R4=Leu, 
R5=Gly—NH2 and its analogs, and polypeptides of the 
formula (I): 

Wherein R1 represents His, Tyr, Trp, or p-NH2—Phe; R2 
represents Tyr or Phe; R3 represents Gly or a D-amino acid 
residue Which may be substituted; R4 represents Leu, Ile, or 
Nle; R5 represents a group of the formula: Gly-NH—R6, 
Wherein R6 represents hydrogen or an optionally substituted 
alkyl, or a group of the formula: NH—R6‘ Wherein R6‘ 
represents (1) hydrogen, (2) alkyl group Which may option 
ally be substituted With amino or hydroXy, or (3) ureido 
(—NH—CO—NH2), and their analogs. 

Referring to the above formula (I), the D-amino acid 
residue of R3 includes ot-D-amino acids containing 11 
carbon atoms at the maximum, e.g. D-Leu, Ile, Nle, Val, 
Nval, Abu, Phe, Phg, Ser, Thr, Met, Ala, Trp Which may 
optionally have 1 to 3 suitable substituents eg a Cli4 alkyl 
group such as methyl or t-butyl, a Cli4 alkoXy group such 
as t-butoXy, a C14 alkoXy-carbonyl group such as t-butoXy 
carbonyl, a CGi1O aryl group such as 2-naphthyl, indolyl 
group or imidaZolyl group Which may optionally be substi 
tuted With C14 alkyl, C6i1O aryl or C6i1O aryl-Cli4 alkyl 
such as indole-3-yl, 2-methylindolyl, benZylimidaZole-2-yl, 
etc. The substituent for the optionally substituted alkyl of R6 
includes hydroXy and amino. The alkyl group of the alkyl 
Which may optionally be substituted With amino or hydroXy 
includes Cli4 alkyl, preferably Cli3 alkyl. The Cli4 alkyl 
includes methyl, ethyl, propyl, isopropyl, butyl, isobutyl, 
sec-butyl, and tert-butyl. The number of substituents is 1 to 
3, preferably 1 or 2, and more preferably 1. The salts With 
acid (inorganic acid or organic acid) and metal complex 
compounds of peptide (I) can also be used in the same 
manner as peptide 

Preferred examples of the peptide compound having 
LH-RH activity are polypeptides of the formula: 

Wherein R1 represents His, Tyr, Trp, or p-NH2—Phe, R2 
represents Tyr or Phe; R3‘ represents Gly or a D-amino acid 
residue, R4 represents Leu, Ile, or Nle; R5‘ represents Gly 
NH—R6“, Wherein R6“ represents hydrogen or Cli3 alkyl 
group Which may optionally be substituted With hydroXy, or 
NH—R6“ Wherein R6“ is as de?ned above, and salts thereof 
[U.S. Pat. No. 3,853,837, US. Pat. No. 4,008,209, US. Pat. 
No. 3,972,859, BP 1423083; Proceedings of the National 
Academy of Sciences of the United States of America, 78, 
6509—6512, 1981]. 

Referring to the above formula (I‘), the D-amino acid 
residue of R3‘ includes ot-D-amino acids containing 11 
carbon atoms at the maximum, e.g. D-Leu, Ile, Nle, Val, 
Nval, Abu, Phe, Phg, Ser, Thr, Met, Ala, Trp, Which may 
optionally have 1 to 2 suitable substituents, e.g. Cli4 alkyl 
group such as t-butyl, C14 alkoXy group such as t-butoXy, 
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C14 alkoxy-carbonyl group such as t-butoxycarbonyl, etc. 
The Cli3 alkyl group of the Cli3 alkyl Which may optionally 
be substituted With hydroxy for R6,. includes methyl, ethyl, A 
propyl, isopropyl, etc. The number of substituents (hydroxy) O N CO—His—Trp—Ser-Tyr-Gly-Leu-Arg-Pro-Gly-NHZ 

H is 1 or 2, preferably 1. The salts With acid (inorganic acid or 

(German Patent No. 2213737), 
buserelin: 

C(CH3)3 

O 

| 
A (IZHZ O N CO—His—Trp—Ser—Tyr—NH—CH—CO-Leu—Arg—Pro—NH—CH2—CH3 

H (D) 

organic acid and metal complex compounds of peptide (I‘) (US. Pat. No. 4,024,248, German Patent No. 2438352, 
can also be used in the same manner as said peptide (1‘). 2O JP_A 41359/1976), 
Whenever the amino acids, peptides, and protective 

groups relating to the polypeptides of formulas (I) and (I‘) _ _ 
are expressed by abbreviations in the folloWing description, mptorehn? 
it should be understood that the abbreviations adopted by 
IUPAC-IUB Commission on Biochemical Nomenclature or 25 

those in common use in the art are used. It should also be A 
understood that Where any amino acid may exist as optical O 
isomers, the L-con?guration is meant unless otherWise indi- E 
cated. Examples of the abbreviations are mentioned beloW. 

Abu: aminobutyric acid 
Ala: alanine 

Gly: 513196 (US. Pat. No. 4,010,125, JP-A 31073/1977), 
His: h1st1d1ne 
Ile: isoleucine 

CO-His-Trp—Ser—Tyr-Trp-Leu-Arg-Pro-Gly-NH2 
(D) 

30 

Leu: leucine goserelin: 

C(CH3)3 

O 

| 
A (IZHZ 
O N CO-His-Trp-Ser-Tyr-NH-CH-CO-Leu-Arg-Pro—NH—NH_CO—NH2 

H (D) 

Met: methionine (US. Pat. No. 4,100,274, JP-A 136172/1977), 
Nle: norleucine _ 

Nval: norvaline 5O nafarehn? 

Phe: phenylalanine 
Phg: phenylglycine 
Pro: proline (D) 
(PyOGluZ pyroglutamic acid O E CO—His—Trp—Ser—Tyr—Ala-Leu-Arg-Pro-Gly-NHZ 
Ser: serine 55 
Thr: threonine 
Trp: tryptophan 
Tyr: tyrosine 
Val: valine 
Throughout this speci?cation, referring to the above for- 60 

mulas (I) and (I‘), the generic name of the polypeptide in 
Which R1=His, R2=Tyr, R3=D-Leu, R4=Leu, and 
R5=NHCH2—CH3 is leuprorelin. 

The peptide compound having LH-RH activity in the (us Pat' No_ 4,234,571, JP_A 164663/1980, JP_A 
present invention includes leuprorelin, a polypeptide of the 65 264498/1988, JP_A 25794/1989), 
formula (I) mentioned above, Wherein R1 is His, R2 is Tyr, 
R3 is D-Ala, R 4 is Leu, and R5 is NHCH2—CH3, gonadrelin: hiStrelinI 
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N_ 

CH2 

O N CO-His-Trp-Ser-Tyr-NH-CH-CO—Leu—Arg—Pro—NH—CH2-CH3 
H (D) 

deslorelin: 

O N CO-His-Trp-Ser-Tyr-Trp-Leu-Arg-Pro-NH— CH2— CH2—NH2 
H (D) 

(US. Pat. No. 4,569,967, US. Pat. No. 4,218,439), 
meterelin: 

0% 
H 

CH 

22 cu3 

(PCT WO 9118916), and 
lecirelin: 

O N His-Trp-Ser-Tyr-D- (3-CHQVal-Leu-Arg-Pro-NH- C2H5 
H 

(Belgian Patent No. 897455, JP-A 59654/1984). 
Leuprorelin is preferable. 

In the above-mentioned peptide compound, the amino 
acid corresponding to R3 of the general formula (I) men 
tioned above is D-con?guration. 

The nonpeptide compound having luteiniZing hormone 
releasing hormone activity includes for example, morphinan 
derivatives (JP-A 271275/1986). 
As the compound having LH-RH antagoniZing activity, a 

condensed cyclic compound containing at least a condensed 
bicyclic structure of an optionally substituted homo or 
hetero 5- to 7-membered ring together With an optionally 
substituted homo or hetero 5- to 7-membered ring, or a salt 
thereof can be used. 

In the above condensed bicyclic compound, W ring 
denotes an optionally substituted homo or hetero 5- to 
7-membered ring. 

Examples of the homocyclic group in the optionally 
substituted homocyclic groups of W ring include 5- to 
7-membered cyclic hydrocarbon groups consisting of car 
bon atoms, for example, phenylene; CSi7 cycloalkylene, e.g. 
cyclopropylene, cyclobutylene, cyclopentylene, cyclohex 
ene and cycloheptylene; and CSi7 cycloalkenylene, e.g. 

55 
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cyclopropenylene, cyclobutenylene, cyclopentenylene, 
cyclohexenylene and cycloheptenylene. 

Examples of the substituent Which the homocyclic groups 
may have, are preferably a group bonded through a carbon 
atom, a nitrogen atom, an oxygen atom or a sulfur atom for 

R1“, R21, R31, R41, R5“, R6“ or R417, and includes (1) Cli15 
alkyl (and among others Cli6 alkyl being preferable), e.g. 
methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, sec 
butyl, t-butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, 
undecyl, dodecyl, tridecyl, tetradecyl, pentadecyl, etc. Which 
may optionally be substituted by 1 to 3 halogen, (2) C3i1O 
cycloalkyl, e.g. cyclopropyl, cyclobutyl, cyclopentyl, 
cyclohexyl, cycloheptyl, cyclooctyl, cyclononyl, etc., (3) 
CZi1O alkenyl, e.g. vinyl, allyl, isopentenyl, 1-butenyl, 
2-butenyl, 3-butenyl, butadienyl, 2-methylallyl, hexatrienyl, 
3-octenyl, etc., (4) CZi1O alkynyl, e.g. ethynyl, 2-propinyl, 
propargyl, 3-hexynyl, etc., (5) C6i1O aryl, e.g. phenyl, 
naphthyl, (6) CL19 aralkyl, e.g. phenyl-Cli6 alkyl such as 
benZyl, phenethyl, and phenylpropyl, benZhydryl, trityl etc., 
(7) nitro, (8) hydroxyl, (9) mercapto, (10) oxo, (11) thioxo, 
(12) cyano, (13) carbamoyl, (14) carboxyl, (15) Cli5 
alkoxy-carbonyl (e.g. methoxycarbonyl and 
ethoxycarbonyl), (16) sulfo, (17) halogen, (18) Cli6 alkoxy, 
e.g. methoxy, ethoxy, butoxy, etc., (19) C6i1O aryloxy, e.g. 
phenoxy, (20) Cli6 acyloxy, e.g. Cli6 alkanoyloxy such as 
acetoxy, propionyloxy, (21) Cli6 alkylthio, e.g. methylthio, 
ethylthio, n-propylthio, isopropylthio, n-butylthio, 
t-butylthio, (22) C6i1O arylthio, e.g. phenylthio, (23) Cli6 
alkylsul?nyl, e.g. methylsul?nyl and ethylsul?nyl, (24) 
CGi1O arylsul?nyl, e.g. phenylsul?nyl, (25) Cli6 
alkylsulfonyl, e.g. methylsulfonyl and ethylsulfonyl, (26) 
C6i1O arylsulfonyl, e.g. phenylsulfonyl, (27) amino, (28) 
Cli6 acylamino, e.g. Cli6 alkanoylamino such as acety 
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lamino and propylamino, (29) mono- or di-C14 alkylamino, 
e.g. methylamino, ethylamino, n-propylamino, 
isopropylamino, n-butylamino, dimethylamino and 
diethylamino, (30) C3i8 cycloalkylamino, e.g. 
cyclopropylamino, cyclobutylamino, cyclopentylamino and 
cyclohexylamino, (31) C6i1O arylamino, e.g. anilino, (32) 
Cli6 alkanoyl, e.g. formyl, acetyl and hexanoyl, (33) Cli6 
alkanoyl-oxy, e.g. acetyloxy, propionyloxy, (34) C6i1O aryl 
carbonyl, e.g. benZoyl, and (35) 5- to 6-membered hetero 
cyclic groups containing, besides carbon atom, 1 to 4 
hetero-atoms selected from oxygen, sulfur and nitrogen, eg 
2- or 3-thienyl, 2- or 3-furyl, 3-, 4- or 5-pyraZolyl, 2-, 4- or 
5-thiaZolyl, 3-, 4- or 5-isothiaZolyl, 2-, 4- or 5-oxaZolyl, 3-, 
4- or 5-isoxaZolyl, 2-, 4- or 5-imidaZolyl, 1,2,3- or 1,2,4 
triaZolyl, 1H or 2H-tetraZolyl, 2-, 3- or 4-pyridyl, 2-, 4- or 
5-pyrimidyl, 3- or 4-pyridaZinyl, quinolyl, isoquinolyl and 
indolyl. The number of substituents ranges from 1 to 6, 
preferably from 1 to 3, more preferably from 1 to 2. As the 
hetero 5- to 7-membered ring of W ring, it is exempli?ed by 
a 5- to 7-membered heterocyclic ring Which may have one 
or more, preferably one to tWo, of a nitrogen atom, a sulfur 
atom or an oxygen atom. The preferable examples of W ring 
include homo or hetero 5- to 6-membered ring. As the 
preferable examples of the 5- to 7-membered homo or 
heterocyclic ring of the W ring, mention is made of the 
folloWing rings: 

t1 L1 1.1 u 
Q1 1.1 1,1 m 

rgr rgr cg 

Among these, more preferable examples include: 

N\ 

Kg, 
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14 
Among these, further more preferable examples include: 

5 and 

As the W ring, most preferable examples include a group 
of the formula: 

R13 

R23 5 

wherein each of R1“ and R2“ stand for a hydrogen atom or 
a group bonded through a carbon atom, a nitrogen atom, an 
oxygen atom or a sulfur atom, or a group of the formula: 

R33 

Wherein each R3“, R4“, R5“ and R6“ stand for a hydrogen 
atom or a group bonded through a carbon atom, a nitrogen 
atom, an oxygen atom or a sulfur atom. 

As the homo or hetero 5- to 7-membered ring of Y ring in 
the above condensed bicyclic structure, it is exempli?ed by 
5- to 7-membered homo or heterocyclic ring Which may 
have one or more, preferably one to tWo, of a nitrogen atom, 
a sulfur atom or an oxygen atom. Examples of the homo or 
hetero 5- to 7-membered ring for Y ring include the same 
kinds of groups as those mentioned above for W ring. 
Especially the homo or hetero 5- to 7-membered ring Which 
may optionally be substituted by oxo is preferable. The 
preferable examples include homo or hetero 5- to 
6-membered ring, more preferable 6-membered ring. As the 
preferable examples of the 5- to 7-membered homo or 
heterocyclic ring of the Y ring, mention is made of the 
folloWing rings: 

0 

1% E) 
O O 

NH 

N/KO 
H 

H 

>:O ODE 22 
E 
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-continued 
0 

\ N 

\ N 
\ 5 

N N 
H H O and N 

H 0. 

Among these, more preferable examples include the follow- 10 
ing groups: 

0 O O 

15 

I NH J 
N N/KO N 
H H H 

OH 20 
H \ N 

N 

\ >=O and f 
E E 

g 0 O. 25 

Further preferable examples include the following groups: 

0 OH O 30 

g E O and E O. 35 

Most preferable examples of the Y ring include the 
folloWing structure: 

40 
O 

I 4b 

)—(R )0 
N 45 

ILllb 
Wherein R417 independently stands for a hydrogen atom or a 
group bonded through a carbon atom, a nitrogen atom, an 50 
oxygen atom or a sulfur atom; Rub stands for an optionally 
substituted hydrocarbon group; and 0 denotes an integer of 
1 to 2; or a group represented by the formula: 

0 55 

Rl2b 
N/ 

N/kO 60 
L110 

Wherein R11C and R1217 independently stand for a hydrogen 
atom or an optionally substituted hydrocarbon group. 65 

The group bonded through a carbon atom for R1“, R2“, 
R3“, R4“, R5“, R6“ or R417 includes, for example, (1) a 

16 
hydrocarbon residue, (2) an acyl group, (3) a carbamoyl 
group, and (4) a heterocyclic group Which bonds through 
carbon atom of the heterocyclic group. Each of these groups 
may optionally be substituted. Furthermore, as the group 
bonded through a carbon atom, (5) an optionally esteri?ed or 
amidated carboxyl group, (6) a cyano group and (7) an 
amidino group are mentioned. 
The hydrocarbon residue in the optionally substituted 

hydrocarbon residue of the group bonded through a carbon 
atom for R1“, R2“, R3“, R4“, R5“, R6“ or R417, or hydrocarbon 
group for Rub, R1217 or R11C includes a Cli2O hydrocarbon. 
As examples of the Cli2O hydrocarbon residue, mention is 
made of (1) Cli15 alkyl, e.g. methyl, ethyl, n-propyl, 
isopropyl, n-butyl, isobutyl, sec-butyl, t-butyl, pentyl, hexyl, 
heptyl, octyl, nonyl, decyl, undecyl, dodecyl, tridecyl, 
tetradecyl, pendadecyl, etc, and among others, With Cli1O 
alkyl or Cli6 alkyl being preferable; (2) C3i1O cycloalkyl, 
e.g. cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 
cycloheptyl, cyclooctyl, cyclononyl, etc, and among others, 
With C3i6 cycloalkyl being preferable; or CL2O bicycloalkyl, 
e.g. bicyclo[2,2,1]heptyl, bicyclo[2,2,2]octyl, bicyclo[3,2,1] 
octyl, bicyclo[3,2,1]nonyl, bicyclo[4,2,1]nonyl, bicyclo[4,3, 
1]decyl; (3) CZi1O alkenyl, e.g. vinyl, allyl, isopropenyl, 
1-butenyl, 2-butenyl, 3-butenyl, 2-methylallyl, butadienyl, 
hexatrienyl, 3-octenyl, etc, and among others, With CZi6 
alkenyl being preferable, (4) CZi1O alkynyl, e.g. ethynyl, 
2-propynyl, isopropynyl, butynyl, t-butynyl, 3-hexynyl, etc, 
and among others, With CZi6 alkynyl being preferable; (5) 
C3i1O cycloalkenyl, e.g. cyclopropenyl, cyclopentenyl, 
cyclohexenyl, etc, among others, With C3i6 cycloalkenyl 
being preferable; (6) C6i14 aryl, e.g. phenyl, 1- or 
2-naphthyl, anthryl, phenanthryl, acenaphthyl, etc., among 
others, With phenyl and naphthyl being preferable; and (7) 
CL2O aralkyl, e.g. phenyl-Cli6 alkyl such as benZyl, phen 
ethyl or phenylpropyl, benZhydryl, trityl, etc, and among 
others, With phenyl-Cli6 alkyl such as benZyl or phenethyl 
being preferable. 

The substituents Which said hydrocarbon residue may 
optionally have include (1) halogen, (2) nitro, (3) nitroso, (4) 
cyano, (5) a hydroxyl group Which may optionally be 
substituted by Cli6 alkyl, Which may optionally be 
substituted by 1 to 3 substituents selected from hydroxyl, 
Cli6 alkoxy, Cli3 alkoxy-Cli3 alkoxy, Cli3 alkylthio, 
hydroxy-Cli3 alkoxy, Cli6 alkyl-carbonyl, carboxyl, 
carbamoyl, Cli6 alkyl-carbamoyl, 5 to 8 membered 
nitrogen-containing heterocyclic group, C6i1O aryl, CL13 
aralkyl, nitro, and halogen, (ii) Cli4 acyl, (iii) CL2O aralkyl 
Which may optionally be substituted by 1 to 3 substituents 
selected from halogen, Cli3 alkoxy, Cli6 alkyl, CGi14 aryl, 
CL13 aralkyl and nitro, (iv) CGi14 aryl Which may optionally 
be substituted by 1 to 3 substituents selected from Cli6 
alkyl, CGi14 aryl, CL13 aralkyl, Cli3 alkoxy-Cli6 alkoxy, 
nitro and halogen, (v) CZi6 alkenyl, (vi) C3i7 cycloalkyl, 
(vii) Cli3 alkoxy-carbonyl, (viii) mono- or di-Cli6 alkyl 
amino, CZi6 alkenyl-amino, Cli3 alkoxy-carbonyl, 
(xi) Cli6 alkyl-carbonyl, (xii) C3i6 cycloalkyl-oxycarbonyl, 
(xiii) C6i14 aryl-carbonyl, (xiv) CL2O aralkyl-carbonyl, (xv) 
CGi14 aryl-oxycarbonyl, (xvi) tri?uorosulfonyl, (xvii) 
pyranyl, (xviii) furanyl or tri(C1i4 alkyl)silyl, e.g. 
trimethylsilyl, triethylsilyl, (6) a group of the formula: 
—S(O)f—R31, Wherein f is an integer of 0 to 2, R31 
represents a hydrogen atom or a hydrocarbon residue Which 
may optionally be substituted or an amino group Which may 
optionally be substituted With mono- or di-Cli4 alkyl, (the 
hydrocarbon residue has the same meaning as de?ned 
above, among others, Cli2O alkyl especially Cli6 alkyl, 
CGi14 aryl, CL2O aralkyl are preferable, and as examples of 
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the substituent to the hydrocarbon residue, mention is made 
of 1 to 3 substituents selected from halogen, nitro, cyano, 
hydroxy, oxo, thioxo, carboxyl, cyano-C6i14 aryl, halogeno 
CGi14 aryl, etc), (7) an optionally substituted amino group, 
Which is represented by the formula: —NR32R33, Wherein 
R32 and R33 independently are hydrogen, (ii) Cli6 alkyl, 
(iii) Cli6 acyl, (iv) a carbamoyl group Which may optionally 
be substituted With mono- or di-Cli4 alkyl, C14 alkylthio or 
C64 aryl, (v) CGi14 aryl, (vi) Cli4 alkylthio, (vii) Cli4 
alkyl-sulfonyl, (viii) Cli4 alkyl-sul?nyl or a cyclic 
amino group or a nitrogen-containing heterocyclic group 
Which is mentioned beloW, (8) a group of the formula: 
—CO—R34 Wherein R34 denotes hydrogen, (ii) hydroxy, 
(iii) Cli1O alkyl, (iv) Cli6 alkoxy Which may be substituted 
With C6i14 aryl Which may optionally be substituted With 1 
to 3 halogens, nitro, CGi14 aryl, (v) C3i6 cycloalkyl, (vi) 
CGi14 aryl, (vii) C6i14 aryloxy, (viii) CL2O aralkyl, CL2O 
aralkyloxy, an optionally substituted amino group as 
de?ned in (7) above, an optionally susbstituted amino 
oxy group represented by the formula: —O—NR32R33, 
Wherein R32 and R33 have the same meaning as de?ned 
above, (xii) 5- to 8-membered heterocyclic group, or (xiii) 5 - 
to 8-membered heterocyclic-oxy group, (9) a 3- to 
9-membered heterocyclic group containing 1 to 4 hetero 
atom(s) selected from oxygen (O), sulfur (S) and nitrogen 
(N) as ring members, the heterocyclic group being option 
ally substituted, for example, by halogen, (ii) C14 alkyl, 
(iii) Cli3 alkoxy, (iv) C14 alkylthio or (v) phenoxy Which 
may optionally be substituted by 1 to 3 halogens, (10) sulfo, 
(11) C6i14 aryl, e.g. phenyl, naphthyl, anthryl, acenaphthyl, 
etc, Which may optionally be substituted With 1 to 4 sub 
stituents selected from (a) hydroxyl, (b) amino, (c) mono- or 
di-CliG alkylamino, e.g. methylamino, ethylamino, 
propylamino, dimethylamino, diethylamino, etc, (d) Cli6 
alkoxy, (e) halogen or cyano, (12) C3i7 cycloalkyl, (13) 
Cli6 alkylenedioxy, e.g. methylenedioxy, ethylenedioxy, 
propylenedioxy, 2,2-dimethylenedioxy, etc, (14) oxo, (15) 
thioxo, (16) Cli5 alkyl, (17) CZi1O alkynyl, (18) C3i1O 
cycloalkyl, (19) CZi1O alkenyl, e.g. vinyl, allyl, isopropenyl, 
1-butenyl, 2-butenyl, butadienyl, hexatrienyl, etc., (among 
others, CZi6 alkenyl is preferable), (20) CSi7 cycloalkenyl, 
(21) CL 20 aralkyl, (22) amidino, (23) aZido, (24) 
—B(OH)2, (25) epoxy(—O—), (26) phosphono, (27) a 
group of the formula: —A—R35, Wherein A is a spacer 
group and R35 denotes a Cli1O alkyl group, (28) phthaloyl, 
(29) hexamethylenetetraamino, (30) indanyl and (31) 
phthalimido. 
As the spacer group shoWn by the symbol “A”, mention 

is made of, for example, chemical bond, C14 alkylene (e.g. 
methylene, ethylene), CZi6 alkenylene (e.g. vinylene, 
butadienylene); a group of the formula: —(CH2)m‘NR38— 
in Which m‘ is an integer of 0 to 3 and R is hydrogen or Cli6 
alkyl e.g. methyl, ethyl, n-propyl, isopropyl, n-butyl, 
isobutyl, sec-butyl, t-butyl, pentyl, isopentyl, neopentyl, 
hexyl, etc; a group of the formula: —CO—; a group of the 
formula: —CONR38'— in Which R38’ is hydrogen; Cli6 
alkyl (examples are the same ones as described above); C3i7 
cycloalkanediyl e.g. cyclopropylene, cyclobutylene, 
cyclopentylene, cyclohexylene, cycloheptylene, etc.; CGi14 
arylene e.g. phenylene, naphthylene; or a heterocyclic group 
(examples are mentioned beloW a)); a group of the formula: 
—S(O)m“+, Wherein m“ is an integer of 0 to 2; —O—; a 
group of the formula —NR38'S(O)m“‘ in Which m‘" is an 
integer of 0 to 2, R38’ is of the same meaning as de?ned 
above. 

The substituents on the hydrocarbon residue may further 
have 1 to 3 substituents. Such substituents includes (1) 
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18 
hydroxy, (2) amino, (3) mono- or di-Cli4 alkyl-amino, e.g. 
methylamino, ethylamino, propylamino, dimethylamino, 
diethylamino, etc, (4) C14 alkoxy, (5) Cli6 alkyl Which may 
optionally be substituted With 1 to 3 halogens, (6) C6i14 aryl 
Which may optionally be substituted With 1 to 3 substituents 
selected from halogen and cyano, (7) CL13 aralkyl, (8) Cli6 
alkoxy-carbonyl, (9) 5- to 8-membered heterocyclic group, 
(10) Cli1O acyl, (11) carboxyl, (12) Cli6 alkoxy-carbonyl, 
(13) CGi14 aryl-carbonyl, (14) Cli6 alkylendioxy, (15) 
sulfamoyl, (16) carbamoyl, (17) C14 alkylthio, (18) Cli4 
alkylsul?nyl, (19) Cli4 alkylsulfonyl, (20) halogen, (21) 
nitro, (22) mercapto and (23) cyano. The number of the 
substituents is more preferably 1 to 2. 
When the above hydrocarbon residue is cycloalkyl, 

cycloalkenyl, alkynyl, aryl or aralkyl, each of the group may 
have one to three of Cli6 alkyl, as a substituent. The Cli6 
alkyl group may further substituted by one to three substitu 
ents selected from hydroxy, oxo, Cli3 alkoxy, Cli3 acyl, 
Cli3 alkylthio, halogen and carbamoyl. 
When the hydrocarbon residue is cycloalkyl, 

cycloalkenyl, alkynyl, aryl or aralkyl, as examples of Cli6 
alkyl Which may optionally have, mention is made of (1) 
formyl (i.e. methyl is substituted by oxo), (2) carboxyl (i.e. 
methyl is substituted by oxo and hydroxy), (3) Cli6 alkoxy 
carbonyl (i.e. methyl is substituted by oxo and alkoxy, Cli6 
alkoxycarbonyl such as e.g. methoxycarbonyl, 
ethoxycarbonyl, t-butoxycarbonyl), (4) hydroxy-Cli6 alkyl, 
e.g. hydroxymethyl, hydroxyethyl, hydroxypropyl, 
hydroxybutyl, (5) Cli3 alkoxy-Cli6 alkyl, e.g. 
methoxymethyl, ethoxymethyl, ethoxybutyl, 
propoxymethyl, propoxyhexyl. 

In the above optionally substituted hydrocarbon residue, 
the number of the substituent(s) is preferably 1 to 6, more 
preferably 1 to 5, still more preferably 1 to 3 and most 
preferably 1 to 2. The number of the substituent(s) Which is 
substituted on the substituent is preferably 1 to 3, more 
preferably 1 or 2. 
As the acyl group in the optionally substituted acyl group 

in the group bonded through a carbon atom for R1“, R2“, R3“, 
R4“, R5“, R6“, R417, mention is made of an acyl group of 
hydrocarbon-carbonyl or hydrocarbon-oxy-carbonyl, Which 
is derived from Cli24 aliphatic carboxylic acid. 

Further examples of the acyl group include formyl, Cli1O 
alkyl-carbonyl, e.g. acetyl, propionyl, butyryl, isobutyryl, 
valeryl, isovaleryl, pivaloyl, hexanoyl, heptanoyl, octanoyl; 
Cli13 alkoxy-carbonyl; CGi14 aryl-carbonyl, e.g. benZoyl, 
naphthylcarbonyl, anthracenylcarbonyl; CGi14 aryloxy 
carbonyl, e.g. phenoxycarbonyl; CL2O aralkyl-carbonyl, e.g. 
benZylcarbonyl; CL19 aralkyloxy-carbonyl, e.g. benZyloxy 
carbonyl; C3i1O cycloalkyl-carbonyl, e .g. 
cyclopropylcarbonyl, cyclobutylcarbonyl, 
cyclopentylcarbonyl, cyclohexylcarbonyl; CZi6 alkenyl 
carbonyl, e.g. vinylcarbonyl, butenylcarbonyl, 
butadienylcarbonyl, hexatrienylcarbonyl. Among others, 
Cli1O alkyl-carbonyl or Cli13 alkoxy-carbonyl is preferable. 
As substituents on the acyl group, mention is made of the 
same substituents on the optionally substituted hydrocarbon 
residue as mentioned above. 
Among acyl group as mentioned above, as the Cli13 

alkoxy in Cli13 alkoxy-carbonyl, examples are straight 
chain or branched C-li13 alkoxy. As straight-chain alkoxy, it 
is preferable Cli9 straight-chain alkoxy, e.g. methoxy, 
ethoxy, propoxy, butoxy, pentoxy, neopentyloxy, hexyloxy, 
octyloxy. As the branched alkoxy group, mention is made of 
C3i13 branched alkoxy groups, eg isopropoxy, isobutoxy, 
sec-butoxy, tert-butoxy, isopentoxy, sec-pentyloxy, tert 
pentyloxy, 3-pentyloxy, isohexyloxy, sec-hexyloxy, tert 
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hexyloxy, isooctyloxy, sec-octyloxy, tert-octyloxy, 
cyclopentyloxy, cyclopropyloxy, cyclobutyloxy, 
cycloheptyloxy, 2-indanyloxy, 4-piperidinyloxy, tetrahydro 
4H-pyran-4-yloxy. As the branched alkoxy group, among 
them, C3i7 branched alkoxy groups are preferable. 

Examples of the optionally substituted carbamoyl group 
for the group bonded through a carbon atom for R1“, R2“, 
R3“, R4“, R5“, R6“ or R417 include a carbamoyl group Which 
may optionally be substituted by an optionally substituted 
Cli2O hydrocarbon residue or a cyclic amino group. As an 
optionally substituted Cli2O hydrocarbon residue, mention is 
made of those described hereinbefore. The substituents on 
the carbamoyl group are the same as those on the hydro 
carbon residue. Concrete examples of the substituted car 
bamoyl include mono- or di-Cli15 alkyl-carbamoyl, e.g. 
methylcarbamoyl, ethylcarbamoyl, hexylcarbamoyl, 
dimethylcarbamoyl, methylethylcarbamoyl. 
As the heterocyclic group in the optionally substituted 

heterocyclic group Which bonds With the constitutive carbon 
atom for the group bonded through a carbon atom for R1“, 
R2“, R3“, R4“, R5“, R6“ or R417, mention are made of 3 to 9, 
preferably 5 to 8, membered heterocyclic groups Which have 
1 to 4 hetero atoms selected from an oxygen atom, sulfur 
atom and nitrogen atom besides carbon atom; and condensed 
hetero-bi- or tri-cyclic groups composed of the above het 
erocyclic group and other ring groups. 
Examples of the heterocyclic groups include (1) 

5-membered cyclic groups containing, besides the carbon 
atom, 1 to 4 hetero-atoms selected from an oxygen atom, 
sulfur atom and nitrogen atom, such as 2- or 3-thienyl, 2- or 
3-furyl, 2- or 3-pyrrolyl, 3- or 4-pyrrolinyl, 2-, 4- or 
5-oxaZolyl, 2-, 4- or 5-thiaZolyl, 3-, 4- or 5-pyraZolyl, 2- or 
3-pyrrolidinyl, 2-, 4- or 5-imidaZolyl, 2-imidaZolinyl, 3-, 4 
or 5-isoxaZolyl, 3-, 4- or 5-isothiaZolyl, 3- or 5-(1,2,4 
oxadiaZolyl), 2-, 5- or 6-(1,3,4-oxadiaZolyl), 3- or 
4-furaZanyl, 3- or 5-(1,2,4-thiadiaZolyl), 4- or 5-(1,2,3 
thiadiaZolyl), 3- or 4-(1,2,5-thiadiaZolyl), 2- or 5-(1,2,3 
-triaZolyl), 3- or 5-(1,2,4-triaZolyl), and 5-(1H- or 
2H-tetraZolyl); (2) 6-membered cyclic groups containing, 
besides, carbon atom, 1 to 4 hetero-atoms selected from an 
oxygen atom, sulfur atom and nitrogen atom, as exempli?ed 
by 2-, 3- or 4-pyridyl, 2-, 4- or 5-pyrimidinyl, 2- or 
3-thiomorpholinyl, 2- or 3-morpholinyl, 2- or 4-triaZinyl, 2 
or 3-piperaZinyl, 2- 3- or 4-piperidinyl, 2- or 3-pyranyl, 2 
or 3-thiopyranyl, 2- or 3-(1,4-oxadinyl), 2- or 3-(1,4 
thiaZinyl), 1- or 4-(1,3-thiaZinyl), 3- or 6-triaZinyl, 3- or 
4-pyridaZinyl and 2- or 3-pyraZinyl; (3) condensed bicyclic 
or tricyclic groups containing, besides carbon atom, 1 to 4 
hetero-atoms selected from oxygen atom, sulfur atom and 
nitrogen atom, as exempli?ed by benZofuranyl, 
isobenZofuranyl, benZothiaZolyl, 1,2-benZoisothiaZolyl, 
benZo[b]thienyl, -benZoxaZolyl, 1H-benZotriaZolyl, 1,2 
benZoisoxaZolyl, tetraZolo[1,5-b]pyridaZinyl, triaZolo[4,5b] 
pyridaZinyl, benZoimidaZolyl, quinolyl, isoquinolyl, 
cinnolinyl, phthaladinyl, quinaZolinyl, quinoxalinyl, 
indolidinyl, indolyl, isoindolyl, 1H-indaZolyl, quinoliZinyl, 
1,8-naphthylidinyl, purinyl, pteridinyl, dibenZofuranyl, 
carbaZolyl, ot-carbolinyl, [3-carbolinyl, y-carbolinyl, 
acridinyl, phenoxaZinyl, phenanthridinyl, chromanyl, 
benZoxadinyl, phenaZinyl, phenothiaZinyl, phenoxathiinyl, 
phenoxaZinyl, thianthrenyl, phenanthridinyl, 
phenanthrolinyl, indoliZinyl, pyrrolo[1,2-b]pyridaZinyl, 
pyraZolo[1,5-a]pyridyl, imidaZo[1,2-a]pyridyl, imidaZo[1,5 
a]pyridyl, imidaZo(1,2-b)pyridaZinyl, imidaZo[1,2-a] 
pyrimidinyl, 1,2,4-triaZolo[4,3-a]pyridyl, 1,2,4-triaZolo[4,3 
b]pyridaZinyl. The heterocyclic group may be a hydrogen 
additive form. 
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Examples of the substituents, Which the heterocyclic 

group Which bonds With the constitutive carbon atom may 
have include (1) Cli6 alkyl, (2) CZi6 alkenyl, (3) CZi6 
alkynyl, (4) C3i6 cycloalkyl, (5) CSi7 cycloalkenyl, (6) CL11 
aralkyl, (7) C6i14 aryl, (8) Cli6 alkoxy, (9) CGi14 aryloxy, 
e.g. phenoxy, (10) Cli6 alkanoyl, e.g. formyl, acetyl, 
propionyl, n-butyryl and isobutyryl, (11) CGi14 aryl 
carbonyl, e.g. benZoyl, (12) Cli6 alkanoyloxy, e.g. 
formyloxy, acetyloxy, propionyloxy, n-butyryloxy and iso 
butyryloxy, (13) CGi14 aryl-carbonyloxy, e.g. benZoyloxy, 
(14) carboxyl, (15) Cli6 alkoxy-carbonyl, e.g. 
methoxycarbonyl, ethoxycarbonyl, n-propoxycarbonyl, iso 
propoxycarbonyl, n-butoxycarbonyl, isobutoxycarbonyl and 
tert-butoxycarbonyl, (16) carbamoyl, (17) N-mono-Cli4 
alkylcarbamoyl, e.g. N-methylcarbamoyl, 
N-ethylcarbamoyl, N-propylcarbamoyl, 
N-isopropylcarbamoyl and N-butylcarbamoyl, (18) N,N-di 
Cli4 alkyl-carbamoyl, e.g. N,N-dimethylcarbamoyl, N,N 
diethylcarbamoyl, N,N-dipropylcarbamoyl and N,N 
dibutylcarbamoyl, (19) cyclic aminocarbonyl, e.g. 
1-aZiridinylcarbonyl, 1-aZetidinylcarbonyl, 
1-pyrrolidinylcarbonyl, 1-piperidinylcarbonyl, 
N-methylpiperaZinylcarbonyl and morpholinocarbonyl, (20) 
halogen, (21) mono-, di- or tri-halogeno-C14 alkyl, e.g. 
chloromethyl, dichloromethyl, tri?uoromethyl and 
tri?uoroethyl, (22) oxo, (23) amidino, (24) imino, (25) 
amino, (26) mono- or di-C14 alkylamino, e.g. methylamino, 
ethylamino, propylamino, isopropylamino, butylamino, 
dimethylamino, diethylamino, dipropylamino, diisopropy 
lamino and dibutylamino, (27) 3- to 6-membered cyclic 
amino group containing, besides the carbon atom and one 
nitrogen atom, 1 to 3 hetero-atoms selected from oxygen 
atom, sulfur atom and nitrogen atom, e.g. aZiridinyl, 
aZetidinyl, pyrrolidinyl, pyrrolinyl, pyrrolyl, imidaZolyl, 
pyraZolyl, imidaZolidinyl, piperidino, morpholino, 
dihydropyridyl, N-methylpiperaZinyl and 
N-ethylpiperaZinyl, (28) Cli6 alkanoylamino, e.g. 
formamido, acetamido, tri?uoroacetamido, propionylamido, 
butyrylamido and isobutyrylamido, (29) benZamido, (30) 
carbamoylamino, (31) N—C1i4 alkylcarbamoylamino, e.g. 
N-methylcarbamoylamino, N-ethylcarbamoylamino, 
N-propylcarbamoylamino, N-isopropylcarbamoylamino 
and N-butylcarbamoylamino, (32) N,N-di-Cli4 
alkylcarbamoylamino, e.g. N,N-dimethylcarbamoylamino, 
N,N-diethylcarbamoylamino, , 

N-dipropylcarbamoylamino and N,N 
dibutylcarbamoylamino, (33) Cli3 alkylenedioxy, e.g. meth 
ylenedioxy and ethylenedioxy, (34) —B(OH)2, (35) 
hydroxyl, (36) epoxy (—O—), (37) nitro, (38) cyano, (39) 
mercapto, (40) sulfo, (41) sul?no, (42) phosphono, (43) 
sulfamoyl, (44) Cli6 alkylsulfamoyl, e.g. 
N-methylsulfamoyl, N-ethylsulfamoyl, N-propylsulfamoyl, 
N-isopropylsulfamoyl and N-butyl-sulfamoyl, (45) di-Cli6 
alkylsulfamoyl, e.g. N,N-dimethylsulfamoyl, N,N 
diethylsulfamoyl, N,N-dipropylsulfamoyl and N,N 
dibutylsulfamoyl, (46) Cli6 alkylthio, e.g. methylthio, 
ethylthio, propylthio, isopropylthio, n-butylthio, sec 
butylthio and tert-butylthio, (47) phenylthio, (48) Cli6 
alkylsul?nyl, e.g. methylsul?nyl, ethylsul?nyl, propylsul? 
nyl and butylsul?nyl), (49) phenylsul?nyl, (50) Cli6 
alkylsulfonyl, e.g. methylsulfonyl, ethylsulfonyl, propylsul 
fonyl and butylsulfonyl, and (51) C6i14 arylsulfonyl, e.g. 
phenylsulfonyl. The number of the substituents ranges from 
1 to 6, preferably 1 to 3. 
The optionally esteri?ed carboxyl group for the group 

bonded through a carbon atom for R1“, R2“, R3“, R4“, R5“, 
R6“ or R417 includes a group of the formula: —COO—R21, 
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wherein R21 is a hydrogen atom, a hydrocarbon residue or 
a heterocyclic group. Each of these hydrocarbon residue and 
heterocyclic group may optionally be substituted. The 
hydrocarbon group or a substituent thereof is of the same 
meaning as de?ned in Cli2O hydrocarbon group as men 
tioned above. The heterocyclic group or a substituent thereof 
is of the same meaning as de?ned in a) hereinafter. 

The optionally amidated carboxyl group includes a group 
of the formula; —CO—NR22R23, Wherein R22 is a hydrogen 
atom, a hydrocarbon residue, a heterocyclic group or a group 
bonded through a sulfur atom. R23 represents a hydrogen 
atom or a hydrocarbon residue. R22 and R23 may form a 5 
to 8 membered cyclic amino group together With the adja 
cent nitrogen atom or may form a nitrogen-containing 
heterocyclic group together With the adjacent nitrogen atom. 
Each of these hydrocarbon residue, heterocyclic group, 
cyclic amino group, nitrogen-containing heterocyclic group 
may optionally be substituted. The hydrocarbon group for 
R22 or R23 includes above-mentioned Cli2O hydrocarbon 
group. The heterocyclic group includes those of a) as 
mentioned beloW. The group bonded through a sulfur atom 
is de?ned beloW. The optionally amidated carboxyl group 
may have 1 to 3 substituents as those of the substituents on 
the hydrocarbon residue mentioned beloW. 

Examples of the group bonded through a nitrogen atom 
include (1) nitro, (2) a group of the formula: —NR24R25, 
Wherein R24 represents a hydrogen atom, a hydrocarbon 
group, a hydrocarbon-oxy group, an acyl group, hydroxyl, a 
heterocyclic group, condensed homo-bicyclic group or a 
group of the formula: —SOp—R26, Wherein p denotes an 
integer of 0 to 2, and R26 represents a hydrocarbon group, 
R25 represents a hydrogen or a hydrocarbon group, and the 
group —NR2“R25 may form a cyclic amino group or a 
nitrogen-containing heterocyclic group. Each of these 
hydrocarbon group, hydrocarbon-oxy group, acyl group, 
hydroxy, heterocyclic group and cyclic amino group may 
optionally be substituted. As the hydrocarbon group or the 
hydrocarbon group in the hydrocarbon-oxy group for R24, 
R25 or R26, and the acyl group for R24 or R25 include the 
same ones as de?ned for R1“, R2“, R3“, R4“, R5“, R6“ or R417 
as mentioned above. Examples of the heterocyclic group, 
condensed homo-bicyclic group, cyclic amino group or 
nitrogen-containing heterocyclic group includes those of a), 
d), b) or c) as mentioned beloW. The group bonded through 
a nitrogen atom may have 1 to 3 substituents as those of the 
substituents on the hydrocarbon group mentioned above. 

Examples of the group bonded through an oxygen atom 
include a group of the formula: —O—R27, Wherein R27 is a 
hydrogen atom, a hydrocarbon group, an acyl group or a 
heterocyclic group. Each of these hydrocarbon residue, acyl 
group and heterocyclic group may optionally be substituted. 

The hydrocarbon group, acyl group or their substituents 
include same ones de?ned for R1“, R2“, R3“, R4“, R5“, R6“ 
or R417 as mentioned above. The heterocyclic group or a 
substituent thereof is of the same meaning as de?ned in a) 
hereinafter. 

Examples of the group bonded through a sulfur atom 
include a group of the formula: —S(O),e—R28, Wherein R28 
is a hydrogen atom, a hydrocarbon group or a heterocyclic 
group, and te denotes an integer of 0 to 2. Each of these 
hydrocarbon residue and heterocyclic group may be option 
ally substituted. 

The hydrocarbon group or a substituent thereof include 
same ones de?ned for R1“, R2“, R3“, R4“, R5“, R6“ or R417 as 
mentioned above. The heterocyclic group or a substituent 
thereof is de?ned in a) hereinafter. 
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In the present application; 
a) examples of the above-mentioned optionally substi 

tuted heterocyclic groups include 3- to 9-membered 
cyclic groups preferably 5 to 8-membered cyclic 
groups, or the condensed hetero- bi- or tri-cyclic group 
containing, besides carbon atom, 1 to 4 hetero-atoms 
such as oxygen atom, sulfur atom and nitrogen atom. 
Examples of (1) 5 -membered cyclic groups containing, 
besides carbon atom, 1 to 4 hetero-atoms selected from 
oxygen atom, sulfur atom and nitrogen atom include 
thienyl, furyl, pyrrolyl, pyrrolidinyl, pyrrolinyl, 
oxaZolyl, thiaZolyl, pyraZolyl, pyraZolidinyl, 
pyraZolinyl, imidaZolyl, imidaZolinyl, imidaZolidinyl, 
isoxaZolyl, isothiaZolyl, 1,2,4-oxadiaZolyl, 1,3,4 
oxadiaZolyl, furaZanyl, 1,2,4-thiadiaZolyl, 1,2,3 
thiadiaZolyl, 1,2,5-thiadiaZolyl, 1,2,3-triaZolyl, 1,2,4 
triaZolyl, triaZolidinyl, and 1H- or 2H-tetraZolyl; (2) 
6-membered cyclic groups containing, besides, carbon 
atom, 1 to 4 hetero-atoms selected from oxygen atom, 
sulfur atom or nitrogen atom include pyridyl, 
pyrimidinyl, thiomorpholinyl, morpholinyl, triaZinyl, 
piperidinyl, piperidyl, pyranyl, thiopyranyl, 1,4 
oxadinyl, 1,4-thiaZinyl, 1,3-thiaZinyl, piperadinyl, 
pyridaZinyl and pyraZinyl; (3) condensed hetero bicy 
clic or tricyclic groups containing, besides carbon 
atom, 1 to 4 hetero-atoms selected from oxygen atom, 
sulfur atom and nitrogen atom include benZofuranyl, 
isobenZofuranyl, benZothiaZolyl, 1,2 
benZoisothiaZolyl, benZo[b]thienyl, benZoxaZolyl, 
1H-benZotriaZolyl, 1,2-benZoisoxaZolyl, tetraZolo[1,5 
b]pyridaZinyl, triaZolo[4,5-b]pyridaZinyl, 
benZoimidaZolyl, quinolyl, isoquinolyl, cinnolinyl, 
phthaladinyl, quinaZolinyl, quinoxalinyl, indolidinyl, 
indolyl, isoindolyl, 1H-indaZolyl, quinoliZinyl, 1,8 
naphthylidinyl, purinyl, pteridinyl, dibenZofuranyl, 
carbaZolyl, ot-carbolinyl, [3-carbolinyl, y-carbolinyl, 
acridinyl, phenoxaZinyl, phenanthridinyl, chromanyl, 
benZoxadinyl, phenaZinyl, phenothiaZinyl, 
phenoxathiinyl, phenoxaZinyl, thianthrenyl, 
phenanthridinyl, phenanthrolinyl, pyrrolo[1,2-b] 
pyridaZinyl, pyraZolo[1,5-a]pyridyl, imidaZo[1,2-a] 
pyridyl, imidaZo[1,5-a]pyridyl, imidaZo[1,2-b] 
pyridaZinyl, imidaZo[1,2-a]pyrimidinyl, 1,2,4-triaZolo 
[4,3-a]pyridyl, 1,2,4-triaZolo[4,3-b]pyridaZinyl; (4) 
3-membered heterocyclic group such as oxiranyl, aZiri 
dinyl; and (5) 4-membered heterocyclic group such as 
aZetidinyl. The heterocyclic group may be a hydrogen 
additive form. 

Examples of the substituents, Which the heterocyclic 
group may have include (1) Cli6 alkyl, (2) CZi6 alkenyl, (3) 
CZi6 alkynyl, (4) C3i6 cycloalkyl, (5) CSi7 cycloalkenyl, (6) 
C7411 aralkyL (7) C6414 aryL (8) C146 a1kOXy> (9) C6414 
aryloxy, e.g. phenoxy, (10) Cli6 alkanoyl, e.g. formyl, 
acetyl, propionyl, n-butyryl and isobutyryl, (11) CGi14 aryl 
carbonyl, e.g. benZoyl, (12) Cli6 alkanoyloxy, e.g. 
formyloxy, acetyloxy, propionyloxy, n-butyryloxy and iso 
butyryloxy, (13) CGi14 aryl-carbonyloxy, e.g. benZoyloxy, 
(14) carboxyl, (15) Cli6 alkoxy-carbonyl, e.g. 
methoxycarbonyl, ethoxycarbonyl, n-propoxycarbonyl, iso 
propoxycarbonyl, n-butoxycarbonyl, isobutoxycarbonyl and 
tert-butoxycarbonyl, (16) carbamoyl, (17) N-mono-Cli4 
alkylcarbamoyl, e.g. N-methylcarbamoyl, 
N-ethylcarbamoyl, N-propylcarbamoyl, 
N-isopropylcarbamoyl and N-butylcarbamoyl, (18) N,N-di 
Cli4 alkyl-carbamoyl, e.g. N,N-dimethylcarbamoyl, N,N 
diethylcarbamoyl, N,N-dipropylcarbamoyl and N,N 
dibutylcarbamoyl, (19) cyclic aminocarbonyl, e.g. 
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1-aZiridinylcarbonyl, 1-aZetidinylcarbonyl, 
1-pyrrolidinylcarbonyl, 1-piperidinylcarbonyl, 
N-methylpiperaZinylcarbonyl and morpholinocarbonyl, (20) 
halogen, (21) mono-, di- or tri-halogeno-Cli4 alkyl, e.g. 
chloromethyl, dichloromethyl, tri?uoromethyl and 
tri?uoroethyl, (22) oxo, (23) amidino, (24) imino, (25) 
amino, (26) mono- or di-C14 alkylamino, e.g. methylamino, 
ethylamino, propylamino, isopropylamino, butylamino, 
dimethylamino, diethylamino, dipropylamino, diisopropy 
lamino and dibutylamino, (27) 3- to 6-membered cyclic 
amino group containing, besides the carbon atom and one 
nitrogen atom, 1 to 3 hetero-atoms selected from oxygen 
atom, sulfur atom and nitrogen atom, e.g. aZiridinyl, 
aZetidinyl, pyrrolidinyl, pyrrolinyl, pyrrolyl, imidaZolyl, 
pyraZolyl, imidaZolidinyl, piperidino, morpholino, 
dihydropyridyl, N-methylpiperaZinyl and 
N-ethylpiperaZinyl, (28) Cli6 alkanoylamino, e.g. 
formamido, acetamido, tri?uoroacetamido, propionylamido, 
butyrylamido and isobutyrylamido, (29) benZamido, (30) 
carbamoylamino, (31) N—C1i4 alkylcarbamoylamino, e.g. 
N-methylcarbamoylamino, N-ethylcarbamoylamino, 
N-propylcarbamoylamino, N-isopropylcarbamoylamino 
and N-butylcarbamoylamino, (32) N,N-di-Cli4 
alkylcarbamoylamino, e.g. N,N-dimethylcarbamoylamino, 
N,N-diethylcarbamoylamino, N,N 
dipropylcarbamoylamino and N,N-dibutylcarbamoylamino, 
(33) Cli3 alkylenedioxy, e.g. methylenedioxy and 
ethylenedioxy, (34) —B(OH)2, (35) hydroxyl, (36) epoxy 
(—O—), (37) nitro, (38) cyano, (39) mercapto, (40) sulfo, 
(41) sul?no, (42) phosphono, (43) sulfamoyl, (44) Cli6 
alkylsulfamoyl, e.g. N-methylsulfamoyl, N-ethylsulfamoyl, 
N-propylsulfamoyl, N-isopropylsulfamoyl and N-butyl 
sulfamoyl, (45) di-Cli6 alkylsulfamoyl, e.g. N,N 
dimethylsulfamoyl, N,N-diethylsulfamoyl, N,N 
dipropylsulfamoyl and N,N-dibutylsulfamoyl, (46) Cli6 
alkylthio, e.g. methylthio, ethylthio, propylthio, 
isopropylthio, n-butylthio, sec-butylthio and tert-butylthio, 
(47) phenylthio, (48) Cli6 alkylsul?nyl, e.g. methylsul?nyl, 
ethylsul?nyl, propylsul?nyl and butylsul?nyl), (49) 
phenylsul?nyl, (50) Cli6 alkylsulfonyl, e.g. methylsulfonyl, 
ethylsulfonyl, propylsulfonyl and butylsulfonyl, and (51) 
CGi14 arylsulfonyl, e.g. phenylsulfonyl. The number of the 
substituents ranges from 1 to 6, preferably 1 to 3, more 
preferably 1 to 2. 

b) As examples of the cyclic amino groups containing 
nitrogen atom, 3 to 8-membered cyclic amino group are 
preferable, and aZiridinyl, aZetidinyl, pyrrolidinyl, 
pyrrolinyl, pyrrolyl, pyraZolidinyl, pyraZolinyl, 
pyraZolyl, imidaZolidinyl, imidaZolinyl, imidaZolyl, 
1,2,3-triaZinyl, 1,2,3-triaZolidinyl, 1,2,3-triaZolyl, 1,2, 
3,4-tetraZolyl, piperidinyl, piperaZinyl, aZepinyl, 
hexamethyleneamino, oxaZolidino, morpholino, 
thiaZolidino, thiomorpholino, phthalimido are men 
tioned. As more preferable cyclic amino groups, men 
tion is made of 5 to 6-membered ring such as 
pyrrolidinyl, pyraZolinyl, pyraZolyl, piperidinyl, 
piperaZinyl, morpholino and thiomorpholino. 

c) The nitrogen-containing heterocyclic groups are pref 
erably 5 to 7-membered heterocyclic groups and con 
densed bicyclic group. The nitrogen-containing hetero 
cyclic groups and condensed bicyclic group are 
exempli?ed by pyrrolyl, pyraZolyl, thiaZolyl, 
isothiaZolyl, oxaZolyl, isoxaZolyl, imidaZolyl, triaZolyl, 
tetraZolyl, furaZanyl, pyridyl, pyrimidinyl, pyridaZynyl, 
oxadiaZolyl, morpholinyl, thiomorpholinyl, 
pyrrolidinyl, pyrrolinyl, pyraZolidinyl, pyraZolinyl, 
imidaZolidinyl, imidaZolinyl, 1,2,3-triaZinyl, 1,2,3 

15 

25 

35 

45 

55 

65 

24 
triaZolidinyl, piperidinyl, piperaZinyl, 
hexamethyleneaminyl, oxaZolidinyl, thiaZolidinyl, 
indolyl, indaZolyl, purinyl, quinolyl. The heterocyclic 
group includes hydrogen additive forms. As more pref 
erable heterocyclic groups, mention is made of 5 to 6 
membered heterocyclic groups. In particular, 
pyrrolidinyl, pyraZolinyl, pyraZolyl, piperidinyl, 
piperaZinyl, morpholinyl and thiomorpholinyl are pref 
erable. 

The cyclic amino groups and the nitrogen-containing 
heterocyclic group may have 1 to 3 substituents. The 
examples of the substituents includes (1) Cli6 alkyl, (2) 
CGi14 aryl, (3) CL13 aralkyl, (4) Cli6 alkyl-carbonyl, (5) 
CGi14 aryl-carbonyl, (6) Cli6 alkoxy-carbonyl. As the pref 
erable substituent, mention is made of Cli6 alkyl, more 
preferably Cli3 alkyl. 

d) As examples of the homo bicyclic group, mention is 
made of indenyl and indenyl. 

e) As the examples of halogen, mention is made of 
?uorine, chlorine, bromine, iodine. 

f) As examples of the Cli6 alkyl, mention is made of 
methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, 
s-butyl, t-butyl, pentyl, isopentyl, neopentyl, hexyl. 

The C14 alkyl is exempli?ed by methyl, ethyl, n-propyl, 
isopropyl, n-butyl, isobutyl, sec-butyl, t-butyl. The Cli3 
alkyl is exempli?ed by methyl, ethyl, n-propyl, isopropyl. 

g) As examples of the CZi1O alkenyl, mention is made of 
vinyl, allyl, propenyl, 2-methylallyl, isopropenyl, 
2-butenyl, 3-butenyl, butadienyl, hexatrienyl, 
3-octenyl. Examples of the CZi6 alkenyl are vinyl, allyl, 
propenyl, isopropenyl, butenyl and hexatrienyl. 
Examples of the C24, alkenyl are vinyl, allyl, isopro 
penyl and butenyl. 

h) As example of the CZi1O alkynyl, mention is made of 
ethynyl, 1-propynyl, 2-propynyl, propargyl, and 
3-hexynyl. The CZi6 alkynyl and the C24 alkynyl are 
exempli?ed by ethynyl, 1-propynyl, 2-propynyl. 

i) The C3i1O cycloalkyl is exempli?ed by cyclopropyl, 
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, 
cyclooctyl, cyclononyl. The C3£ cycloalkyl is exem 
pli?ed by cyclopropyl, cyclobutyl, cyclopentyl, 
cyclohexyl, cycloheptyl, cyclooctyl. The C3i7 
cycloalkyl is exempli?ed by cyclopropyl, cyclobutyl, 
cyclopentyl, cyclohexyl, cycloheptyl. The C3i6 
cycloalkyl is exempli?ed by cyclopropyl, cyclobutyl, 
cyclopentyl, cyclohexyl. 
Examples of the C3i7 cycloalkenyl are cyclopropenyl, 
cyclobutenyl, cyclopentenyl, cyclohexenyl, and 
examples of the CSi7 cycloalkenyl are cyclopentenyl, 
cyclohexenyl. 

k) The CGi14 aryl is exempli?ed by phenyl, naphthyl, 
anthryl, phenanthryl, acenaphthyl, anthracenyl. 
Examples of the C6i1O aryl are phenyl and naphthyl. 
Especially phenyl is most preferable. 

l) The CL2O aralkyl and the CL19 aralkyl are exempli?ed 
by benZyl, phenethyl, benZhydryl, trithyl. The CL15 
aralkyl and the CL13 aralkyl are phenyl-Cli6 alkyl such 
as benZyl, phenethyl; benZhydryl. Examples of the 
C7i11 aralkyl and the CL1O aralkyl are phenyl-Cli5 
alkyl and phenyl-Cli4 alkyl such as benZyl, 
ot-methylbenZyl and phenethyl. 

m) The Cli6 alkoxy is exempli?ed by methoxy, ethoxy, 
propoxy, isopropoxy, n-butoxy, isobutoxy, s-butoxy, 
t-butoxy, pentyloxy, isopentyloxy, neopentyloxy, 
hexyloxy, and the Cli4 alkoxy is exempli?ed by 
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methoxy, ethoxy, propoxy, isopropoxy, n-butoxy, 
isobutoxy, s-butoxy, t-butoxy. The Cli3 alkoxy is 
exempli?ed by methoxy, ethoxy, propoxy, isopropoxy. 

n) The Cli6 acyl is exempli?ed by a Cli6 alkanoyl group 
of the formula: —CO—R36, Wherein R36 is hydrogen 
or Cli5 alkyl (e.g. methyl, ethyl, propyl, isopropyl, 
n-butyl, isobutyl, s-butyl, t-butyl, pentyl). 

The Cli4 acyl is exempli?ed by a C14 alkanoyl group of 
the formula: —CO—R37, Wherein R37 is hydrogen, Cli3 
alkyl such as methyl, ethyl, propyl, isopropyl. 

o) The Cli8 alkanoyl-is exempli?ed by formyl, acetyl, 
propionyl, butyryl, isobutyryl, valeryl, isovaleryl, 
octanoyl. 

Examples of the compound employed in the present 
invention include 4-oxothieno[2,3-b]pyridine derivatives of 
the formula 

(X) 
0 

Rle R46 

RZe S IN RSe 

(cume R3e 

Wherein 
R16 and R26 are independently a hydrogen atom, a 

group bonded through a carbon atom, a nitrogen 
atom, an oxygen atom or a sulfur atom, 

R36 is an optionally substituted homo- or hetero-cyclic 
group, 

R46 is a hydrogen atom, a group bonded through a 
carbon atom, a nitrogen atom, an oxygen atom or a 
sulfur atom or an optionally substituted heterocyclic 
group, 

R56 is a hydrogen atom or a group bonded through a 
carbon atom, n is an integer of 0 to 3; 

2,4(1H,3H)-dioxothieno[2,3-d]pyrimidine derivatives of the 
formula 

(XX) 
0 

R3f 2f R 

| | 1“ 
R4f s N/KO 

IIKlf 
Wherein R1f is (1) a hydrogen atom, (2) a group bonded 
through a carbon atom or (3) a group of the formula: 

Wherein 
Rlf is a group bonded through a carbon atom or an 

optionally substituted homo- or hetero-cyclic group 
and n is an integer of 0 to 3, 

R2f is a hydrogen atom or a group bonded through a 
carbon atom, R3f and R4f are independently a group 
bonded through a carbon atom; or quinoline deriva 
tives of the formula 

1O 
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Wherein each Rlg, Rzg, R38, R48, R?g and R7g are a hydrogen 
atom or a group bonded through a carbon atom, a nitrogen 
atom, an oxygen atom or a sulfur atom, Rsg is a group 
bonded through a carbon atom or an optionally substituted 
homo- or hetero-cyclic group, and n is an integer of 0 to 3, 
With the proviso that Rlg, Rzg, R38, R48, R?g and R7g are not 
simultaneously a hydrogen atom. The group bonded through 
a carbon atom, a nitrogen atom, an oxygen atom or a sulfur 
atom and the optionally substituted homo- or hetero-cyclic 
group in the formula (X), (XX), or have the same 
meanings as de?ned above. 

In the compound of the formula (X), preferable examples 
include a compound of the formula (XI): 

(XI) 
0 

R1 R4 

R2 s T R5 

(912)“ R3 

Wherein 
R1 and R2 are each independently hydrogen or a group 

bonded through a carbon atom, a nitrogen atom, an 
oxygen atom or a sulfur atom; 

R3 is an optionally substituted homo- or hetero-cyclic 
group; 

R4 is (1) hydrogen, (2) formyl, (3) cyano, (4) a loWer alkyl 
group substituted by a group bonded through a sulfur 
atom, an optionally substituted hydroxyl group, or an 
optionally substituted hydrocarbon residue, (5) a car 
bonyl group substituted With an optionally substituted 
hydrocarbon residue, or (6) an optionally esteri?ed or 
amidated carboxyl group; 

R5 is hydrogen or a group bonded through a carbon atom; 
n is an integer of 0 to 3; 

R1, R2, R3 and R5 are of the same meanings as R16, R26, 
R36 and R56 as mentioned above. 

Examples of the groups bonded through sulfur atom, 
shoWn by R4, include mercapto, each optionally substituted 
Cli6 alkylthio, Cli6 alkylsul?nyl, cycloalkylthio, C6i14 
arylthio, C7i11 aralkylthio and heterocyclic thio groups. The 
Cli6 alkyl, C3i7 cycloalkyl, CGi14 aryl, C7i11 aralkyl and 
heterocyclic groups, in the said optionally substituted Cli6 
alkylthio, Cli6 alkylsul?nyl, C3i7 cycloalkylthio, C6i14 
arylthio, C7i11 aralkylthio and heterocyclic thio groups, are 
of the same meaning as de?ned above f), i), k) and a). 
The substituents, Which these groups may have, are of the 

same meaning as that of the substituents Which the above 
mentioned optionally substituted groups bonded through a 
nitrogen atom may have. 
As the esteri?ed carboxyl group shoWn by R4, mention is 

made of, for example, Cli6 alkyloxycarbonyl, C34“ 
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cycloalkyloxycarbonyl, C6i14 aryloxycarbonyl, CL11 
aralkyloxycarbonyl and oxycarbonyl substituted by hetero 
cyclic group, and these Cli6 alkyl, C3i7 cycloalkyl, CGi14 
aryl, CL11 aralkyl and heterocyclic group are of the same 
meaning as de?ned in above f), i), k), and a). 

Examples of the amidated carboxyl groups shoWn by R4 
include “a group bonded through a nitrogen atom”— 
carbonyl group, Wherein the group bonded through a nitro 
gen atom has the same meaning as de?ned above. 
As the loWer alkyl in the substituted loWer alkyl shoWn by 

R4, mentioned is made of, for example, Cli6 alkyl such as 
methyl, ethyl, propyl, i-propyl, butyl, i-butyl, s-butyl, 
pentyl, hexyl and the like. 

The optionally substituted hydrocarbon residue in the 
loWer alkyl group substituted With an optionally substituted 
hydrocarbon residue of R4 has the same meaning as de?ned 
above. 
As substituents in the optionally substituted hydroxyl, use 

is made of, for example, Cli6 alkyl (e.g. methyl, ethyl, 
n-propyl, i-propyl, n-butyl and tert-butyl) optionally having 
1 to 4 substituents selected from halogen (e.g. chlorine, 
bromine and ?uorine), C6i1O aryl (e.g. phenyl and naphthyl), 
CL12 aralkyl (e.g. phenyl-Cli6 alkyl such as benZyl and 
phenylethyl) and nitro; C6i1O aryl (e.g. phenyl and naphthyl) 
optionally having 1 to 4 substituents selected from halogen 
(e.g. chlorine, bromine and ?uorine), Cli6 alkyl (e.g. 
methyl, ethyl and n-propyl), Cg1O aryl (e.g. phenyl and 
naphthyl), CL12 aralkyl (e.g. phenyl-Cli6 alkyl such as 
benZyl, phenethyl) and nitro; CL12 aralkyl (e.g. phenyl-Cli6 
alkyl such as benZyl, phenylethyl and naphthyl-Cli2 alkyl 
such as naphthylmethyl) optionally having 1 to 4 substitu 
ents selected from halogen, (e.g. chlorine, bromine and 
?uorine), Cli6 alkyl (e.g. methyl, ethyl and n-propyl), C6i1O 
aryl (e.g. phenyl and naphthyl), C7,12 aralkyl (e.g. phenyl 
Cli6 alkyl such as benZyl and phenethyl) and nitro; Cli6 
alkyl-carbonyl (e.g. acetyl and propionyl) optionally having 
1 to 3 substituents selected from formyl, halogen (e.g. 
chlorine, bromine and ?uorine), Cli6 alkyl (e.g. methyl, 
ethyl and n-propyl), Cg1O aryl (e.g. phenyl and naphthyl), 
C712 aralkyl (e.g. phenyl-Cli6 alkyl such as benZyl and 
phenylethyl) and nitro; C6i1O aryloxy-carbonyl (e.g. pheny 
loxycarbonyl and naphthyloxycarbonyl) optionally having 1 
to 4 substituents selected from halogen (e.g. chlorine, bro 
mine and ?uorine), Cli6 alkyl (e.g. methyl, ethyl and 
n-propyl), Cg1O aryl (e.g. phenyl and naphthyl), CL12 
aralkyl (e.g. phenyl-Cli6 alkyl such as benZyl and 
phenylethyl) and nitro; C6i1O aryl-carbonyl (e.g. benZoyl 
and naphthylcarbonyl) optionally having 1 to 4 substituents 
selected from halogen (e.g. chlorine, bromine and ?uorine), 
Cli6 alkyl (e.g. methyl, ethyl and n-propyl), C6i1O aryl (e.g. 
phenyl and naphthyl), CL12 aralkyl (e.g. phenyl-Cli6 alkyl 
such as benZyl and phenylethyl) and nitro; CL12 aralkyl 
carbonyl (e.g. benZylcarbonyl and phenethylcarbonyl) 
optionally having 1 to 4 substituents selected from halogen 
(e.g. chlorine, bromine and ?uorine), Cli6 alkyl (e.g. 
methyl, ethyl and n-propyl), Cg1O aryl (e.g. phenyl and 
naphthyl), CL12 aralkyl (e.g. phenyl-Cli6 alkyl such as 
benZyl and phenethyl) and nitro; and pyranyl, furanyl or tri 
(Cli4 alkyl) silyl (e.g. trimethylsilyl and triethylsilyl) 
optionally having 1 to 4 substituents selected from halogen 
(e.g. chlorine, bromine and ?uorine), Cli6 alkyl (e.g. 
methyl, ethyl and n-propyl), C6i1O aryl (e.g. phenyl and 
naphthyl), CL12 aralkyl (e.g. phenyl-Cli6 alkyl such as 
benZyl and phenethyl) and nitro. The group bonded through 
a sulfur atom is as the--same meaning as de?ned in above 

Rla, RZa, R3a, R4a, RSa or 116a~ 
As the hydrocarbon residue in the carbonyl group substi 

tuted by the hydrocarbon residue, shoWn by R4, mention is 
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28 
made of, for example, saturated or unsaturated hydrocarbon 
residues having up to 25 carbon atoms. Examples of them 
include alkyl (e.g. C1 ?g alkyl such as methyl, ethyl, propyl, 
isopropyl, butyl, isobutyl, sec-butyl, t-butyl, pentyl, 
isopentyl, hexyl and heptyl), cycloalkyl (e. g. C3i6 cycloalkyl 
such as cyclopropyl, cyclobutyl, cyclopentyl and 
cyclohexyl), alkoxyalkyl (e.g. Cli3 alkoxy-Cli6 alkyl such 
as methoxymethyl, ethoxymethyl, ethoxybutyl and 
propoxyhexyl), alkenyl (e.g. CZi6 alkenyl such as vinyl, 
butenyl, butadienyl and hexatrienyl), aryl (e.g. CGi14 aryl 
such as phenyl, naphthyl and anthracenyl) and aralkyl (e.g. 
CL2O aralkyl such as phenyl-Cli6 alkyl such as benZyl; 
benZhydryl and trityl). As the substituents, mention is made 
of the same substituents on the above group bonded through 
a carbon atom. 

Either one of R1 and R2 (desirably R1) is preferably (1) a 
group of the formula: 

Wherein R9 is halogen, hydroxy, cyano, an optionally sub 
stituted heterocyclic group or a group bonded through a 
nitrogen atom Which may optionally be substituted, and m is 
an integer of 0 to 3, or (2) an optionally substituted Cg14 
aryl group, and the other one (desirably R2) being a group 
represented by the general formula: 

wherein R10 is an optionally substituted CGi14 aryl group, an 
optionally substituted Cli6 alkyl group, CGi14 aryl-carbonyl 
group, CL11 aralkyl-carbonyl group or halogen and A is 
spacer group. The halogen shoWn by R4 is of the same 
meaning as above-mentioned e). The optionally substituted 
heterocyclic group is of the same meaning as above 
mentioned a). 
The optionally substituted group bonded through nitrogen 

atom, shoWn by the above-mentioned R9, is of the same 
meaning as described above. The optionally substituted 
group bonded through a nitrogen atom is preferably a mono 
or di-substituted amino group. The substituent of the amino 
group includes (1) CL11 aralkyl Which may optionally be 
substituted by 1 to 3 substituents selected from sulfamoyl, 
(ii) Cli6 alkoxy, (iii) Cli6 alkylthio, (iv) halogen, (v) nitro, 
(vi) CGi14 aryl Which may optionally be substituted by 1 to 
3 cyanos, (vii) Cli6 alkyl Which may optionally be substi 
tuted by 1 to 3 halogens, (viii) hydroxy, and Cli6 
alkoxy-carbonyl, (2) Cg14 aryl, (3) Cli6 alkyl Which may 
optionally be substituted by 1 to 3 substituents selected from 
(i) heterocyclic group Which may optionally be substituted 
by 1 to 3 Cli6 alkyls, (ii) amino, (iii) hydroxy, (iv) oxo, (V) 
Cli6 alkoxy, (vi) carbamoyl Which may optionally be sub 
stituted by 1 to 2 substituents selected from Cli6 alkyl and 
CGi14 aryl, and (vii) nitro, (4) Cli6 alkyl-carbonyl, (5) CZi1O 
alkenyl Which may optionally be substituted by Cg14 aryl, 
or (6) heterocyclic group. The optionally substituted group 
bonded through a nitrogen atom is especially preferably a 
group of the formula: —NR39R4O Wherein R39 is a Cli6 
alkyl group and R40 is a CL11 aralkyl group. 

In R10 the Cg14 aryl group in the optionally substituted 
CGi14 aryl group or C6i14 aryl-carbonyl group is of the same 
meaning as de?ned in above k), and the Cli6 alkyl group in 
the optionally substituted Cli6 alkyl group is of the same 
meaning as de?ned in above The CL11 aralkyl group in 
the CL11 aralkyl-carbonyl group is of the same meaning as 
de?ned in above 1), and the halogen is of the same meaning 
as de?ned in above e). 
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Examples of the substituents in optionally substituted 
CGi14 aryl group shown by the above-mentioned R1O include 
(1) halogen, (2) Cli6 alkoxy Which may optionally be 
substituted by 1 to 3 substituents selected from halogen, 
Cli6 alkyl-carbonyl, CZi1O alkenyl and C3i7 cycloalkyl, (3) 
Cli6 alkoxy-carbonyl, (4) nitro, (5) Cli6 alkoxy-Cli6 
alkoxy, (6) mono- or di-Cli6 alkyl-carbonyl, (7) amino 
Which may optionally be substituted by 1 to 2 substituents 
selected from CZi1O alkenyl Which may optionally be 
substituted by 1 to 3 Cli6 alkyl-carbonyl groups, (ii) C3i7 
cycloalkyl Which may optionally be substituted by 1 to 3 
hydroxy groups, (iii) Cli6 alkyl Which may optionally be 
substituted by 1 to 3 substitituents selected from oxo, 
hydroxy, and Cli6 alkyl-carbonyl, (iv) Cli6 alkyl-carbonyl 
Which may optionally be substituted by 1 to 3 substituents 
selected from halogen and Cli6 alkoxy, (v) formyl, (vi) 
carbamoyl Which may optionally be substituted by 1 to 2 
substituents selected from (a) Cli6 alkyl, (b) Cli6 alkylthio, 
(c) CGi14 aryl and (d) Cli6 alkoxy Which may optionally be 
substituted by 1 to 3 halogens, (vii) C6i14 aryl-carbonyl, 

(viii) Cli6 alkyl-sul?nyl, Cli6 alkoxy-carbonyl, heterocyclic group-carbonyl and Cli6 alkoxy, (8) 
hydroxy, (9) Cli6 alkoxy-carbonyl Which may optionally be 
substituted by 1 to 3 nitro groups, (10) C7i11 aralkyl, (11) 
CZi1O alkenyl Which may optionally be substituted by 1 to 3 
substituents selected from CGi14 aryl, hydroxy, Cli6 alkoxy, 
and Cli6 alkyl, (12) cyclic amino, (13) CZi1O alkenyloxy 
Which may optionally be substituted by Cli6 alkyl or (14) 
Cli6 alkyl Which may optionally be substituted by 1 to 3 
CZi1O alkenyl groups. The number of substituents ranges 
from 1 to 5, preferably 1 to 3. 
As the spacer group shoWn by the symbol “A”, mention 

is made of those as de?ned above, eg a chemical bond or 
methylene. 

R3 is preferably a group of the formula: 

R8 

Wherein R7 is hydrogen, halogen or a group bonded through 
a carbon, nitrogen, oxygen or sulfur atom, and R8 is 
hydrogen, halogen, nitro, cyano or an optionally substituted 
aliphatic hydrocarbon residue Which may optionally be 
substituted With a group bonded through a carbon, oxygen,. 
nitrogen or sulfur atom. 
The above-mentioned optionally substituted groups 

bonded through a carbon, nitrogen, oxygen or sulfur atom, 
shoWn by R7 are of the same meaning as de?ned above. 

Examples of the optionally substituted aliphatic hydro 
carbon residue, in the aliphatic hydrocarbon residue Which 
may optionally be substituted by a group bonded through an 
oxygen, nitrogen or sulfur atom shoWn by the above 
mentioned R8, include Cli15 alkyl (e.g. methyl, ethyl, 
propyl, isopropyl, butyl, isobutyl, s-butyl, t-butyl, pentyl, 
hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl, tridecyl, 
tetradecyl and pentadecyl), C3i8 cycloalkyl (e.g. 
cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl), CZi1O 
alkenyl (e.g. vinyl, allyl, 2-methylallyl, 2-butenyl, 3-butenyl 
and 3-octenyl), CZi1O alkynyl (e.g. ethynyl, 2-propynyl and 
3-hexynyl) and Cli6 alkoxy (e.g. methoxy, ethoxy, propoxy 
and butoxy). Examples of the substituents, Which the said 
hydrocarbon group may have, include nitro, hydroxyl, oxo, 
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thioxo, cyano, carbamoyl, carboxyl, Cli4 alkoxy-carbonyl 
(e.g. methoxycarbonyl and ethoxycarbonyl), sulfo, halogen 
(?uorine, chlorine, bromine and iodine), Cli4 alkoxy (e.g. 
methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, 
s-butoxy and t-butoxy), Cli4 alkylthio (e.g. methylthio, 
ethylthio, n-propylthio, isopropylthio, n-butylthio and 
t-butylthio), amino, Cli6 alkanoylamino (e.g. acetylamino 
and propionylamino), mono- or di-C14 alkylamino (e.g. 
methylamino, ethylamino, n-propylamino, isopropylamino, 
n-butylamino, dimethylamino and diethylamino), Cli4 
alkanoyl (e.g. formyl, acetyl and propionyl), 5- or 
6-membered heterocyclic groups containing, besides carbon 
atom, 1 to 4 hetero-atoms selected from oxygen, sulfur and 
nitrogen, as exempli?ed by 2- or 3-thienyl, 2- or 3-furyl, 3-, 
4- or 5-pyraZolyl, 2-, 4- or 5-thiaZolyl, 3-, 4- or 
5-isothiaZolyl, 2-, 4- or 5-oxaZolyl, 3-, 4- or 5-isoxaZolyl, 2-, 
4- or 5-imidaZolyl, 1,2,3- or 1,2,4-triaZolyl, 1H or 
2H-tetraZolyl, 2-, 3- or 4-pyridyl, 2-, 4- or 5-pyrimidyl, 3- or 
4-pyridaZinyl, quinolyl, isoquinolyl and indolyl, Which may 
optionally have 1 to 4 substituents selected from (a) halogen 
(e.g. ?uorine, chlorine, bromine and iodine) and (b) Cli4 
alkyl (e.g. methyl, ethyl, propyl and isopropyl), and Cli6 
haloalkyl (e.g. di?uoromethyl, tri?uoromethyl, tri?uoroet 
hyl and trichloroethyl). Number of the substituents ranges 
from 1 to 4, preferably 1 to 3. 
R7 or R8 is preferably (1) Cli6 alkoxy, (2) Cli6 alkyl 

Which may optionally be substituted by 1 to 3 halogens, (3) 
Cli6 alkyl-carbonyloxy, (4) Cli6 alkylthio, (5) CGi14 aryl 
Which may optionally be substituted by 1 to 3 cyano and 
Cli6 alkoxy-carbonyl, (6) halogen, or (7) C7i11 aralkyl 
Which may optionally be substituted by 1 to 3 halogens. 
R4 is preferably halogen, cyano, an optionally substituted 

hydrocarbon group, an optionally substituted hydrocarbon 
oxy group, carbonyl group Which is substituted by an 
optionally substituted hydrocarbon group, sulfonyl Which is 
substituted by an optionally substituted hydrocarbon group, 
sulfonyl-oxy group Which is substituted by an optionally 
substituted hydrocarbon group, a mono- or di-substituted 
amino group, a mono- or di-substituted amino-carbonyl 
group or a heterocyclic group. 
The hydrocarbon group or the hydrocarbon group of the 

hydrocarbon-oxy group and the substituent thereof has the 
same meaning as de?ned in above R1“, R2“, R3“, R4“, R5“, 
R6“ or R417. The heterocyclic group has the same meaning as 
de?ned in above a). As the substituent of the amino group, 
mention is made of the same ones as de?ned for the 
substituent of the group bonded through a nitrogen atom for 
Rla, RZa, R3a, R4a, RSa or 116a~ 
R4 is more preferably (1) Cli6 alkyl Which may optionally 

be substituted by 1 to 3 substituents selected from hydroxy, (ii) Cli6 alkyl-carbonyloxy, (iii) Cli6 alkylthio, 

(iv) CGi14 aryl Which may optionally be substituted by 1 to 
3 halogens, (V) C3i7 cycloalkyl, (vi) Cli6 alkyl-carbonyl, 
(vii) Cli6 alkylsul?nyl, and (viii) CGi14 aryl-carbonyloxy, 
(2) Cli6 alkoxy-carbonyl, (3) Cg14 aryl-carbonyl Which 
may optionally be substituted by 1 to 3 halogens, “amino 
Which has 1 to 2 Cli6 alkyl”, Cli6 alkoxy, Cli6 alkylthio, 
Cli6 alkyl or CGi14 aryloxy, (4) Cli6 alkyl-carbonyl, (5) 
formyl, (6) heterocyclic group-carbonyl, (7) amino-carbonyl 
Which may optionally be substituted by 1 to 2 substituents 
selected from CL11 aralkyl-heterocyclic group, (ii) het 
erocyclic group, (iii) Cli6 alkyl Which may optionally be 
substituted by 1 to 3 amino groups Which may optionally 
have 1 or 2 Cli6 alkyl, and (iv) heterocyclic group- Cli6 
alkyl, (8) Cli6 alkoxy Which may optionally be substituted 
by Cli6 alkoxy-carbonyl or amino-carbonyl, (9) cyano, (10) 
C3i7 cycloalkyl-carbonyl, (11) heterocyclic group, (12) 
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amino Which may optionally be substituted by 1 or 2 Cli6 
alkyl-carbonyl groups, (13) Cli6 alkyl-carbonyloXy, (14) 
hydroXy, (15) Cli6 alkylsulfonyloXy, (16) Cli6 alkylthio, 
(17) Cli6 alkylsul?nyl or (18) Cli6 alkylsulfonyl. 

R5 is preferably a hydrogen atom or a Cli6 alkyl group. 

The compound (XI) is preferably a compound represented 
by the formula: 

R163 

Wherein R13“ stands for 1 to 5 substituents and indepen 
dently stand for a hydrogen atom, a Cli6 alkyl group, a Cli6 
alkoXy group, a halogen atom or a C1 ?g alkanoylamino 
group; R stands for a hydrogen atom or a Cli6 alkyl group; 
R15“ stands for 1 to 5 substituents and independently stand 
for a hydrogen atom, a halogen atom, a Cli6 alkyl group, a 
Cli6 alkoXy group or a Cli6 alkylthio group; R16“ stands for 
1 to 5 substituents and independently stand for a hydrogen 
atom, a Cli6 alkyl group, a halogen atom or a Cli6 alkoXy 
group; R17“ stands for one or tWo substituents and indepen 
dently stands for an optionally esteri?ed or amidated car 

boXyl group, a Cli6 alkylcarbonyl group, a CGi14 arylcar 
bonyl group or an optionally substituted Cli6 alkyl group; 
and each v, t and u denote an integer of 0 to 3. 

The preferable substituent of Cli6 alkyl group for R17“ 
includes hydroXy, (ii) Cli6 alkyl-carbonyloXy, (iii) Cli6 
alkylthio, (iv) CGi14 aryl Which may optionally be substi 
tuted by 1 to 3 halogens, (V) C3i7 cycloalkyl, (vi) Cli6 
alkyl-carbonyl, (vii) Cli6 alkylsul?nyl or (viii) C6i14 aryl 
carbonyloXy. Number of substituent is preferably 1 to 3. 

The above-mentioned Cli6 alkyl group or Cli6 alkyl 
group of Cli6 alkylthio group, Cli6 alkyl-carbonyl group or 
Cli6 alkyl-carbonyloXy group has the same meaning as 
de?ned in above The above-mentioned Cli6 alkoXy group 
has the same meaning as de?ned in above The above 
mentioned halogen has the same meaning as de?ned in 
above e). The Cli8 alkanoyl group in the Cli6 alkanoy 
lamino group has the same meaning as de?ned in above 0). 
The CGi14 aryl group has the same meaning as de?ned in 
above k). The optionally esteri?ed or amidated carboXyl 
group has the same meaning as that de?ned for above 

mentioned R1“, R2“, R3“, R4“, R5“, R6“ or R417. Also the 
compound (XI) is preferably a compound represented by the 
formula: 
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Wherein R1317 stands for 1 to 3 substituents and indepen 
dently stand for hydrogen atom, a Cli6 alkoXy group or Cli8 
alkanoylamino group, R1417 stands for hydrogen atom or a 
Cli6 alkyl group, R15 b stands for 1 to 3 substituents and 
independently stand for a hydrogen atom or a halogen atom, 
R1617 stands for 1 to 3 substituents and independently stand 
for a hydrogen atom, a halogen atom or a Cli6 alkoXy group, 
R1717 stands for 1 to 2 substituents and independently stand 
for a carboXyl group Which may optionally be esteri?ed or 
amidated or a Cli6 alkylcarbonyl group, and each v‘, t‘ and 
u‘ denote an integer of 0 to 3. The above-mentioned Cli6 
alkoXy group, the Cli8 alkanoyl group in the Cli8 alkanoy 
lamino group, Cli6 alkyl group or the Cli6 alkyl group in the 
Cli6 alkylcarbonyl group or halogen has the same meaning 
as de?ned in above m), o), f), or e) respectively. The 
optionally esteri?ed or amidated carboXyl group has the 
same meaning as that de?ned for above-mentioned R1“, R2“, 
R3“, R4“, R5“, R6“ or R417. R17“ or R1717 is preferably bonded 
at 5-position of the thieno[2,3-b]pyridine skeleton. 

Especially preferable examples of the compound (XI) 
include 4,7-dihydro-3-(N-methyl-N-benZylaminomethyl)-7 
(2-methoXybenZyl)-2-(4-methoXyphenyl)-4-oXo-thieno[2,3 
b]pyridine-5-carboXylic acid ethyl ester or its salt, 2-(4 
acetylaminophenyl)-4,7-dihydro-3-(N-methyl-N 
benZylaminomethyl)-7-(2-methoXybenZyl)-4-oXo-thieno[2, 
3-b]pyridine-5-carboXylic acid ethyl ester or its salt, 5 -n 
butyryl-4,7-dihydro-3-(N-methyl-N-benZylamino-methyl) 
7-(2-?uorobenZyl)-2-(4-methoXyphenyl)-4-oXo-thieno[2,3 
b]pyridine or its salt, 5 -benZoyl-4,7-dihydro-3-(N-methyl 
N-benZylaminomethyl)-7-(2-?uorobenZyl)-2-(4 
methoXyphenyl)-4-oXo-thieno-[2,3-b]pyridine or its salt, 
7-(2,6-di?uorobenZyl)-4,7-dihydro-3-(N-methyl-N 
benZylaminomethyl)-2-(4-isobutyrylaminophenyl)-5 
isobutyryl-4-oXo-thieno[2,3-b]pyridine or its salt. 7-(2,6 
di?uorobenZyl)-4,7-dihydro-3-(N-methyl-N 
benZylaminomethyl)-5-isobutyryl-2-(4-propionylamino 
phenyl)-4-oXo-thieno[2,3-b]pyridine or its salt, and 
5 -benZoyl-7-(2,6-di?uorobenZyl)-4,7-dihydro-3-(N-methyl 
N-benZylaminomethyl)-2-(4-isobutyrylaminophenyl)-4 
oXo-thieno[2,3-b]pyridine or its salt. 

In the compound of the formula (X), a preferable 
eXamples include also a compound of the formula (XII): 

(XII) 
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wherein each of Rlb and R211 are hydrogen or a group bonded 
through a carbon atom, a nitrogen atom, an oxygen atom or 
a sulfur atom, R311 is an optionally substituted homo- or 
hetero-cyclic group, R411 is an optionally substituted hetero 
cyclic group or a group bonded through a hetero atom, Rsh 
s hydrogen or a group bonded through a carbon atom, n is 
an integer of 0 to 3. 
RM, R211, R311 and Rsh are of the same meanings as each 

of R16, R26, R36 and R56. 
The optionally substituted heterocyclic group of R411 is of 

the same meanings as in R46. 
Examples of the group bonded through a hetero atom of 

R411 includes a group bonded through a nitrogen atom, a 
group bonded through an oxygen atom and a group bonded 
through a sulfur atom. Those groups are the same as those 
de?ned in R46. 

In the compound (XII), preferred examples of RM are a 
group bonded through a carbon atom or a group bonded 
through a nitrogen atom. As the group bonded through a 
carbon atom, mention is made of an optionally substituted 
Cli2O hydrocarbon residue. Among them an optionally sub 
stituted Cli1O alkyl group is preferable. Further an option 
ally substituted Cli6 alkyl group is especially preferable. 

The Cli6 alkyl has the same meaning as de?ned in above As substituents in the optionally substituted Cli2O hydro 

carbon residue of RM, mention is made of (1) halogen, (2) 
nitro, (3) cyano, (4) an optionally substituted amino, (5) an 
optionally substituted hydroxyl group, (6) a group of the 
formula: —S(O)th—R6h, Wherein t]1 denotes an integer of 0 
to 2, and R611 is a hydrogen atom or an optionally substituted 
hydrocarbon residue. 
A more preferable example of RM is substituted amino 

alkyl such as N,N-disubstituted amino-CH3 alkyl. The most 
preferable example of RM is N-aralkyl-N-alkylaminoalkyl, 
especially N—C7iM aralkyl-N—C1i6 alkylamino-Cli6 
alkyl. 
As the preferable example of R211, mention is made of a 

group bonded through a carbon atom, especially an option 
ally substituted Cli2O hydrocarbon residue, more especially 
an optionally substituted CGi14 aryl group. The CGi14 aryl 
group has the same meaning as de?ned in above k). As the 
preferable examples of the substituents for the optionally 
substituted Cli2O hydrocarbon group of R2h, mention is 
made of (1) an optionally substituted amino, (2) an option 
ally substituted hydroxyl group, (3) an optionally substituted 
carbamoyl group, (4) an optionally substituted carboxyl 
group, (5) an optionally substituted CZi1O alkenyl group, (6) 
Cli6 acyl group or (7) nitro. The CZi1O alkenyl group and 
Cli6 acyl group have the same meaning as de?ned in above 
g) and n) respectively. 

The preferable substituents in the optionally substituted 
CGi14 aryl, include (1) a Cli6 alkoxy group, (2) a Cli6 
alkylcarbonyl group, (3) a Cli6 alkylaminocarbonyl group, 
(4) an optionally substituted C240 alkenyl, Whose prefer 
able substituent includes Cli6 alkylcarbonyl or Cli6 
alkylaminocarbonyl, or (5) an optionally substituted amino, 
Whose preferable substituent includes a Cli6 alkyl group, a 
C1 ?g alkanoyl group, Cli6 alkyl group Which is substituted 
by hydroxy. Especially, a C1 ?g alkanoylamino group or a 
Cli6 alkoxy group is more preferable. 
As the preferable group of R211, mention is made of a 

CGi14 aryl group Which may optionally be substituted With 
a group selected from the group consisting of nitro, (ii) 
Cli6 alkoxy and (iii) amino Which may optionally be sub 
stituted With Cli8 alkanoyl. 

The above-mentioned Cli6 alkoxy has the same meaning 
as de?ned in above The Cli6 alkyl or the Cli6 alkyl of 
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the Cli6 alkylcarbonyl or Cli6 alkylaminocarbonyl has the 
same meaning as de?ned in above The CZi1O alkenyl, 
Cli8 alkanoyl and Cli8 alkanoyl of Cli8 alkanoylamino 
have the same meanings as de?ned in above g) and 0) 
respectively. 
As the preferable example of R311, mention is made of an 

optionally substituted homo-cyclic group. The optionally 
substituted homo-cyclic group is the same as that de?ned in 
W ring. More preferably, an optionally substituted CGi14 aryl 
group are mentioned. The Cg14 aryl group has the same 
meaning as de?ned in above k). 
The substituents in the optionally substituted homo-cyclic 

group, mention is made of (1) halogen, (2) nitro, (3) an 
optionally substituted hydroxyl group, (4) a group of the 
formula: —S(O)th—R6h, Wherein th denotes an integer of 0 
to 2, and R611 is a hydrogen atom or an optionally substituted 
Cli2O hydrocarbon residue. 
As more preferable group of R311, mention is made of an 

CGi14 aryl group substituted by one or tWo halogens. As the 
aryl group, phenyl is most preferable. The most preferable 
group of R311 is a phenyl group substituted by ?uorine. 
As the preferable example of R411, mention is made of an 

optionally substituted heterocyclic group, optionally substi 
tuted amino group, optionally substituted hydroxyl group 
and optionally substituted mercapto group. 
As the preferable example of the heterocyclic group in the 

optionally substituted heterocyclic group of R411, mention is 
made of an optionally substituted 3- to 8-membered hetero 
cyclic group, especially an optionally substituted 5- to 
8-membered heterocyclic group having at least one nitrogen 
atom in a ring, and more preferably 5- to 6-membered 
heterocyclic group having at least one nitrogen atom in a 
ring. The heterocyclic group has the same meaning as 
de?ned in above a). As the preferred examples of the 
heterocyclic group, mention is made of oxaZolyl, isoxaZolyl, 
thiaZolyl, imidaZolyl, triaZolyl, oxoimidaZolyl, thiaZinyl. 
Among others, isoxaZoly is most preferred. 

Preferred examples of the substituent to the heterocyclic 
group are (1) halogen, (2) nitro, (3) an optionally substituted 
hydroxyl group, (4) a group of the formula: —S(O)mh— 
R611, Wherein m]1 denotes an integer of 0 to 2, and R611 is a 
hydrogen atom or an optionally substituted Cli2O hydrocar 
bon residue, (5) an optionally substituted amino, or (6) a 
Cli1O hydrocarbon residue. 

Preferred examples of the substituents on the optionally 
substituted amino group, the optionally substituted hydroxyl 
group or the optionally substituted mercapto group of R411 
are (1) Cli1O hydrocarbon residue Which may optionally be 
substituted by Cli6 alkoxy-carbonyl or carbamoyl, (2) Cli6 
acyl group, or (3) a group of the formula: —S(O)th—R6h, 
Wherein t]1 denotes an integer of 0 to 2, and R611 is a hydrogen 
atom or an optionally substituted Cli2O hydrocarbon residue. 
The Cli6 alkoxy of the Cli6 alkoxycarbonyl group and the 
Cli6 acyl has the same meaning as de?ned in above m) and 
n). 

Preferably R411 is (1) a 5- or 6-membered heterocyclic 
group Which has one nitrogen atom and one oxygen atom 
and Which is bonded through a carbon atom, (2) a hydroxyl 
group Which may optionally be substituted With a group 
selected from the group consisting of Cli6 alkyl Which 
may optionally be substituted With Cli6 alkoxycarbonyl or 
carbamoyl, (ii) C1 ?g alkanoyl and (iii) Cli6 alkylsulfonyl, 
(3) a group of the formula: —S(O)th—R6h', Wherein th is an 
integer of 0 to 2 and R6” is Cli6 alkyl, or (4) an amino group 
Which may optionally be substituted With C1 ?g alkanoyl. The 
5- or 6-membered heterocyclic group bonded through a 
carbon atom is the same as that de?ned in above R1“, R2“, 
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R3“, R4“, R5“, R6“ or R417. Also, the Cli6 alkoxy of Cli6 
alkoxy-carbonyl, Cli6 alkyl or Cli6 alkyl of Cli6 
alkylsulfonyl, or Cli8 alkanoyl has the same meaning as 
de?ned in above m), f), or O). 
As the group Rsh, a hydrogen atom or an optionally 

substituted hydrocarbon residue is preferable, especially, a 
hydrogen atom or Cli2O hydrocarbon atom is more prefer 
able. Among others, hydrogen atom or Cli6 alkyl is more 
preferable. Hydrogen atom is most preferable. The Cli6 
alkyl has the same meaning as de?ned in above 
More preferable examples of the compound (XII) include 

a compound of the formula (XII), Wherein Rlh is an Cli6 
alkyl group Which may optionally be substituted With halo 
gen or N—C7i13 arall<yl-N—C1i6 alkylamino, R211 is a 
CGi14 aryl group Which may optionally be substituted With 
a group selected from the group consisting of nitro, (ii) 
Cli6 alkoxy and (iii) amino Which may optionally be sub 
stituted With Cli8 alkanoyl, R311 is a mono- or di-halogeno 
CGi14 aryl group, R411 is (1) a 5- or 6- membered heterocyclic 
group Which has at least one nitrogen atom and one oxygen 
atom and Which is bonded through a carbon atom, (2) a 
hydroxyl group Which may optionally be substituted With a 
group selected from the group consisting of Cli6 alkyl 
Which may optionally be substituted With Cli6 alkoxy 
carbonyl or carbamoyl1 (ii) C1H8 alkanoyl and (iii) Cli6 
alkylsulfonyl, (3) a group of the formula: —S(O)th—R6h', 
Wherein th is an integer of 0 to 2 and R6” is Cli6 alkyl, or 
(4) an amino group Which may optionally be substituted 
With Cli8 alkanoyl, Rsh is a hydrogen atom. The halogen; 
CL13 aralkyl of N—C7i13 arall<yl-N—C1i6 alkylamino; 
Cli6 alkyl or Cli6 alkyl of N—C7i13 aralkyl-N—C1i6 
alkylamino or Cli6 alkylsulfonyl; Cli6 alkoxy or Cli6 
alkoxy of Cli6 alkoxycarbonyl; C1 ?g alkanoyl; CGi14 aryl or 
C6,14 aryl of mono- or di-halogeno C6,14 aryl has the same 
meaning as de?ned in above e), 1), f), m), 0) or k) respec 
tively. 

Moreover, 5- or 6-membered heterocyclic group bonded 
through a carbon atom is the same as that de?ned in above 
Rla, RZa, R3a, R4a, RSa, R?a or l14b~ 

In the formula (XII), n]1 is preferably 1. 
In the compound of the formula (X), preferable examples 

include a compound of the formula (XIII): 

(X111) 
0 

Rli R4i 

R21 s N 

IL3I 
wherein R” stands for a group represented by the formula: 

wherein R“ stands for (1) phenyl group Which may option 
ally be substituted With 1 to 3 substituents selected from 
?uorine, bromine, sulfamoyl, methylthio and nitro, (2) 2- or 
3-pyridyl group, (3) 3-indolyl group optionally substituted 
With methyl, (4) propyl group or (5) butylcarbamoyl group, 
and R” stands for methyl group; or hexamethylenetetraami 
nomethyl group, Rzi stands for phenyl group substituted 
With methoxycarbonylvinyl, ethoxycarbonylvinyl, 
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carboxyvinyl, benZoylvinyl, acetylvinyl, propionylvinyl, 
isobutyrylamino, propionylamino, 3-oxobutylamino, 
3-oxopentylamino, 2-hydroxycyclohexylamino, 
tri?uoroacetylamino, 2-hydroxypropylamino, 
2-hydroxybutylamino, 2-hydroxyisobutylamino, N-ethyl-N 
tri?uoroacetylamino, methylamino, ethylamino, 
propylamino, butylamino, isobutylamino, diethylamino, 
1-pyrrolidinylamino, ethanesulfonamide or acetonyloxy, R3i 
stands for 2-?uorobenZyl group or 2,6-di?uorobenZyl group, 
and R4i stands for (1) acyl group or (2) a Cli6 alkyl group 
Which may optionally be substituted With 1 to 3 substituents 
selected from hydroxy and alkylcarbonyloxy, or salts 
thereof. 

Preferable examples of the group shoWn by R” in the 
compound (XIII) of this invention include N-methyl-N 
benZylaminomethyl. 

The number of substituents in Rzi and R4i in the com 
pound (XIII) of this invention ranges from 1 to 6, preferably 
1 to 3, more preferably 1 to 2. 

Preferable examples of the group shoWn by Rzi in the 
compound (XIII) of this invention include phenyl group 
substituted With groups represented by the formula R1Oi— 
R9i—, Wherein Rgi stands for vinylene group and Rloi stands 
for Cli6 alkoxy-carbonyl such as methoxycarbonyl, ethoxy 
carbonyl; carboxyl; benZoyl; C1 ?g alkanoyl such as acetyl or 
propionyl; groups represented by the formula R11i—NH—, 
Wherein Rlli stands for 3-oxobutyl, 3-oxopentyl or 
2-hydroxycyclohexyl; or groups represented by the formula 
R12i—O—, Wherein Rlzi stands for acetonyl. 

Preferable examples of acyl shoWn by R4i in the com 
pound (XIII) of this invention include groups represented by 
the formula —CO—R8‘-, Wherein —R8i stands for an option 
ally substituted hydrocarbon residue or an optionally sub 
stituted heterocyclic group. 

Examples of the hydrocarbon residue are those as de?ned 
in the-above R1“, R2“, R3“, R4“, R5“ or R6“. 

Examples of substituents of the hydrocarbon residue 
include nitro, hydroxy, oxo, thioxo, cyano, sulfo, carbamoyl, 
carboxyl, halogen (e.g. ?uorine, chlorine, bromine, iodine), 
Cli6 alkoxy (e.g. methoxy, ethoxy, propoxy, isopropoxy and 
butoxy), Cli3 alkoxy-Cli6 alkoxy, amino, mono- or di-Cli6 
alkylamino (e.g. methylamino, ethylamino, propylamino, 
dimethylamino and diethylamino), Cli6 alkyl-carbonyl, 
Cli6 alkyl-carbonyloxy (e .g. acetoxy and 
ethylcarbonyloxy), Cli6 alkyl-thio, Cli6 alkyl-sulfonyl, 
Cli6 alkyl-sul?nyl, benZoyl, phenoxy, Cli6 alkylenedioxy 
and heterocyclic groups. The number of substituents ranges 
from 1 to 6, preferably 1 to 3, more preferably 1 to 2. 

Examples of the heterocyclic groups are those as de?ned 
in the above a). 

Examples of substituents of the heterocyclic groups 
include Cli6 alkyl (e.g. methyl, ethyl, propyl, isopropyl, 
butyl, isobutyl, sec-butyl and tert-butyl), CZi6 alkenyl (e.g. 
vinyl, 1-methylvinyl, 1-propenyl and allyl), CZi6 alkynyl 
(e.g. ethynyl, 1-propynyl and propargyl), C3i6 cycloalkyl 
(e.g. cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl), 
CSi7 cycloalkenyl (e.g. cyclopentenyl and cyclohexenyl), 
CL11 aralkyl (e.g. phenyl-Cli5 alkyl such as benZyl, 
ot-methylbenZyl and phenethyl), C6i14 aryl (e.g. phenyl and 
naphthyl), Cli6 alkoxy (e.g. methoxy, ethoxy, propoxy, 
iso-propoxy, n-butoxy, isobutoxy, sec-butoxy and tert 
butoxy), CGi14 aryloxy (e.g. phenoxy), Cli6 alkanoyl (e.g. 
formyl, acetyl, propionyl, n-butyryl and iso-butyryl), CGi14 
aryl-carbonyl (e.g. benZoyl), Cli6 alkanoyloxy (e.g. 
formyloxy, acetyloxy, propionyloxy, n-butyryloxy and iso 
butyryloxy), carboxyl, Cli6 alkoxy-carbonyl (e.g. 
methoxycarbonyl, ethoxycarbonyl, n-propoxycarbonyl, 
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isopropoxycarbonyl, n-butoxycarbonyl, isobutoxycarbonyl 
and tert-butoxycarbonyl), carbamoyl group, halogen 
(?uorine, chlorine, bromine, iodine), oxo, amino, mono- or 
di-Cli4 alkylamino (e.g. methylamino, ethylamino, 
propylamino, isopropylamino, butylamino, dimethylamino, 
diethylamino, dipropylamino, diisopropylamino and 
dibutylamino), Cli6 alkanoylamino (e.g. formamido, 
acetamido, tri?uoroacetamido, propionylamido, butyryla 
mido and isobutyrylamido), carbamoylamino, N—C1i4 
alkyl carbamoylamino (e.g. N-methylcarbamoylamino, 
N-ethylcarbamoylamino, N-propylcarbamoylamino, 
N-isopropylcarbamoylamino and N-butylcarbamoylamino), 
nitro, cyano, mercapto, sulfo, sul?no, phosphono, 
sulfamoyl, Cli6 alkylsulfamoyl (e.g. N-methylsulfamoyl, 
N-ethylsulfamoyl, N-propylsulfamoyl, 
N-isopropylsulfamoyl and N-butylsulfamoyl), di-Cli6 
alkylsulfamoyl (e.g. N,N-dimethylsulfamoyl, N,N 
diethylsulfamoyl, N,N-dipropylsulfamoyl and N,N 
dibutylsulfamoyl), Cli6 alkylthio (e.g. methylthio, ethylthio, 
propylthio, isopropylthio, n-butylthio, sec-butylthio and 
tert-butylthio), Cli6 alkylsul?nyl (e.g. methylsul?nyl, 
ethylsul?nyl, propylsul?nyl and butylsul?nyl) and Cli6 
alkylsulfonyl (e.g. methylsulfonyl, ethylsulfonyl, propylsul 
fonyl and butylsulfonyl). The number of substituents ranges 
from 1 to 6, preferably 1 to 3, more preferably 1 to 2. 

Preferable examples of the hydrocarbon residue shoWn by 
Rsi in the above-mentioned —CO—R8i include optionally 
substituted CGi14 aryl group and optionally substituted Cli6 
alkyl group. 

Preferable examples of substituents in the optionally 
substituted Cg14 aryl group include Cli6 alkyl, Cli6 alkoxy, 
Cli6 alkoxy-Cli6 alkoxy, Cli6 alkylenedioxy, phenoxy, 
hydroxyl, CH3 alkylcarbonyloxy, mono- or di-CliG alky 
lamino and Cli6 alkylthio. 

Examples of substituents in the optionally substituted 
Cli6 alkyl groups include hydroxy, halogen, nitro, cyano, 
Cli6 alkoxycarbonyl, C1i6alkoxy or a_ group represented by 
the formula —S(O)p‘—R7‘, Wherein pl denotes an integer of 
0 to 2, R” stands for Cli6 alkyl, and Cli6 alkylenedioxy. 

Preferable examples of the heterocyclic groups shoWn by 
Rsi include thienyl, furyl, pyrrolyl, pyridyl, pyrimidinyl, 
thiaZolyl, imidaZolyl, triaZolyl, isoxaZolyl, isothiaZolyl, 
morpholinyl, oxoimidaZonyl, pyrrolidinyl, piperidinyl and 
thiaZinyl. Especially, thienyl is preferable. 

Preferable examples of substituents of the said heterocy 
clic groups include Cli6 alkyl, Cli6 alkoxy, carboxyl, Cli6 
alkoxy-carbonyl, carbamoyl group, halogen, oxo, amino, 
mono- or di-Cli4 alkylamino, nitro, cyano, mercapto, sulfo, 
sul?no, phosphono, sulfamoyl and Cli6 alkylthio. 
More preferable examples of the group —CO—R8i 

include (1) benZoyl group substituted With Cli6 alkoxy, Cli6 
alkoxy-Cli6 alkoxy, Cli6 alkylenedioxy, phenoxy, hydroxy, 
Cli6 alkylcarbonyloxy, mono- or di-Cli6 alkylamino, or 
Cli6 alkylthio, (2) Cli6 alkylcarbonyl group substituted With 
Cli3 alkylenedioxy or (3) thienylcarbonyl group. _ 

Preferable examples of Cli6 alkyl groups, shoWn by R4‘, 
optionally substituted With hydroxyl or Cli6 alkylcarbony 
loxy include Cli6 alkyl groups substituted With hydroxy or 
acetyloxy, and, further, 2-hydroxyisobutyl and 
2-acetoxyisobutyl are preferable. 

In the above de?nitions, as Cli3 alkylenedioxy group, 
mention is made of, for example, methylenedioxy, ethylene 
dioxy and propylenedioxy. 
As Cli6 alkyl group in the above de?nitions, mention is 

made of, methyl, ethyl, n-propyl, isopropyl, n-butyl, 
isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl and hexyl. 
Among them, Cli3 alkyl groups are more preferable. 
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As Cli6 alkoxy group in the above de?nitions, mention is 

made of methoxy, ethoxy, propoxy, isopropoxy, butoxy, 
isobutoxy, sec-butoxy, tert-butoxy, pentyloxy, isopentyloxy, 
neopentyloxy and hexyloxy. Among them, Cli3 alkoxy 
groups are preferable. 

In the compound of the formula (X), preferable examples 
include a compound of the formula (XIV): 

(xrv) 

CH2 

wherein R” stands for a group of the formula —X—R4f, 
Wherein (1) in the case of X is O, R4j is an optionally 
substituted branched alkyl group, an optionally substituted 
cycloalkyl group or an optionally substituted 6-membered 
heterocyclic group Which has one or more (preferably 1 or 
2) oxygen atoms, (2) in the case of X is S, R4j is an 
optionally substituted alkyl group, an optionally substituted 
cycloalkyl group or an optionally substituted 6-membered 
heterocyclic group Which has one or more (preferably 1 or 
2) oxygen atoms, or a hydroxyl group, Rzj stands for a C1H8 
alkanoylamino group, R3j is a hydrogen atom or an alkyl 
group, or a salt thereof. 

In the above formula, preferable examples of the branched 
alkyl group in the optionally substituted branched alkyl 
group shoWn by Rlj include C3i13 branched alkyl groups 
(eg isopropyl, sec-butyl, tert-butyl, isopentyl, sec-pentyl, 
tert-pentyl, 3-pentyl, isohexyl, sec-hexyl, tert-hexyl, 
isooctyl, sec-octyl, tert-octyl. As the branched alkyl group, 
among them, C3i7 branched alkyl groups are preferable, and 
isopropyl, sec-butyl, 3-pentyl or 2,4-dimethyl-3-pentyl are 
especially preferable. 
The branched alkyl group may optionally have 

substituents, as exempli?ed by Cli4 alkyl, halogen, amino, 
mono- or di-Cli4 alkylamino, Cli4 alkoxy and C3i7 
cycloalkyl. Among them, Cli4 alkyl and halogen are pref 
erable. As the C14 alkyl or C14 alkyl in mono- or di-Cli4 
alkylamino, mention is made of, for example, methyl, ethyl, 
propyl, isopropyl, n-butyl, isobutyl, s-butyl and t-butyl. 
Among them, Cli2 alkyl is preferable. As the halogen, 
mention is made of ?uorine, chlorine, bromine and iodine. 
Among them, ?uorine and chlorine are preferable. Examples 
of the Cli4 alkoxy include methoxy, ethoxy, propoxy, 
isopropoxy, butoxy and isobutoxy. Among them, methoxy 
and ethoxy are preferable. Examples of the C3i7 cycloalkyl 
include cyclopropyl, cyclobutyl, cyclopentyl and cyclo 
hexyl. Among them, cyclohexyl is preferable. The number 
of these substituents ranges from 1 to 3, preferably 1 or 2. 

Speci?c examples of the optionally substituted branched 
alkyl groups include isopropyl, sec-butyl, tert-butyl, 
isopentyl, sec-pentyl, tert-pentyl, 3-pentyl, isohexyl, sec 
hexyl, tert-hexyl, isooctyl, sec-octyl, tert-octyl, 1,3-di?uoro 
2-propyl. 
As the cycloalkyl group of an optionally substituted 

cycloalkyl group, C3i1O cycloalkyl is preferable. Examples 










































































































































